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Abstract 
The possible operation of a stimulus-task interaction was 
explored in a study of signal-directed behavior in dogs. 
Eight dogs were trained in a preparation designed to confirm 
and extend the findings of Jenkins et al. (1978) that dogs 
displayed signal directed behavior (SDB) to visual cues 
predicting food delivery. Two experiments tested a 
two-by-two cross of signal (one or two stimulus conditions) 
with task (go/no-go or right-left discrimination). 
Observations of orientation, approach, contact, and various 
specific social responses were recorded as evidence of 
signal directed behavior. 

In Experiment 1, two phases of go/no-go training were 
given to four dogs. In one phase, one cue was presented from 
two locations to signal delivery or non-delivery of food on 
a given trial. in the other phase, two cues were presented 
from one location to signal whether food was to be made 
available. The results showed signal directed behavior to be 
a robust phenomenon, but no interaction of task and cue 
condition was observed. In Experiment 2, two phases of 
training were given in a food availability problem in which 
food was delivered on every trial, but the location for the 
delivery varied between two locations. In this experiment, 
one cue from two locations or two cues from one location 
signalled the food delivery site. Results in this experiment 
were similar to those in Experiment 1, in that some of the 


dogs consistently displayed signal directed behavior but in 
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both test conditions. 

The general result was that virtually all of the 
individual responses recorded by Jenkins et al. were 
observed here, but the anticipated interaction of task and 
cue condition did not develop. 

Several possible explanations for the failure to 
identify an interaction were explored. One possibility was 
that the sensitivity of the measure of an interaction was 
not sufficient to discriminate an interaction, and so no 
interaction was observed. A second possibility focused on 
the fact that training conditions may have supressed or 
overshadowed an interaction. Finally, it was suggested that 
the the behavior in question would be more adaptive if no 


interaction were to occur. 
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I. Introduction 
In 1968, Brown and Jenkins demonstrated that pigeons could 
be conditioned to peck keys simply by arranging a 
contingency between presentation of the discriminative 
stimulus (Sd) and delivery of the reinforcer (Sr+). By 
illuminating the key light for several seconds immediately 
prior to delivering the reinforcer, Brown and Jenkins were 
able to produce consistent key pecking despite the fact that 
they neither shaped the response nor made Sr+ delivery 
conditional on response occurrence. This phenomenon was 
called autoshaping, reflecting the fact that the response 
came to be displayed via exposure to an Sd-Sr+ contingency. 
It might be mentioned that in many ways this preparation 
follows the traditional Pavlovian procedure: the sole 
contingency is between CS presentation and US delivery. 
However, an important deviation from traditional 
applications of the Pavlovian procedure, critical to the 
demonstration of the behavior, is that in these studies 
subjects are not restrained. 

Conceptions of the phenomenon underwent several changes 
as more was discovered about the nature of the behavior and 
its controlling factors. In a recent monograph, Hearst and 
Jenkins (1974) suggested that autoshaping was an instance of 
a more general phenomenon which they called sign tracking. 
The authors proposed the name sign tracking to refer to 
behavior directed both toward and away from a stimulus as a 


function of either a positive or negative correlation 
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between presentation of the stimulus and delivery of a 
reinforcer. The stimulus was considered to be a sign because 
ih predicted the presence or absence of the reinforcer. 
Tracking was to be interpreted liberally in that it referred 
both to an organism's orientation, approach, or contact 
responses directed toward a sign; and to withdrawal or 
responses directed away from a sign. 

A demonstration by Jenkins, Barrera, Ireland and 
Woodside (1978) that dogs direct behavior toward a stimulus 
predicting food delivery added another example to the 
literature, and another entry to the list of names: signal- 
centered behavior (hereafter called signal directed 
behavior, or SDB). In that study, the traditional 
autoshaping contingency was applied to unrestrained dogs in 
an open experimental chamber. In an effort to clarify the 
nature of signal centered reactions and their controlling 
stimuli, a single auditory-visual compound was presented 
from the right or the left of an unrestrained dog on a mat 
at one end of an enclosure. Presenting the stimulus from one 
side (S+) signaled food delivery at the end opposite the 


mat, while presenting it from the other side (S-) signaled 


1 An interesting corollary to sign tracking was proposed by 
Boakes (1977). He coined the term goal tracking to describe 
the fact that, rather than approaching or tracking the 
signal, animals occasionally will approach or track the goal 
or food location. This phenomenon seems to occur more 
frequently as a function of such factors as increasing 
explicitness of the goal in conjunction with decreasing 
explicitness of the signal. However, the nature of goal 
tracking lies outside the primary scope Or “this d1scussi+on:, 
and will be pursued no further. 
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no food. As was the case in earlier studies, no explicit 
response to the stimulus was demanded for the reinforcer to 
be delivered. 

The authors examined the behavior exhibited by the dogs 
during stimulus presentation; given differential responding 
to the S+ and S-, their interest can be translated into two 
fundamental questions. First, do the dogs discriminatively 
approach the food delivery site or do they respond more to 
the signals themselves? Second, assuming the latter outcome, 
what type of behavior might be directed toward them? Would 
the S+ acquire the hedonic properties of the signaled event 
and thereby evoke consummatory action patterns? If so, we 
might expect to see the dogs approach and lick, bite and/or 
chew on the source of the stimulus. In other words, they 
should treat it as if it were food. Or, would the S+ 
function in some other, related manner, e.g., become the 
focus of other hedonically motivated (non-consummatory ) 
behavior? In this instance, we might see goal tracking or 
the behaviors that Jenkins et al. observed: signal approach 
and contact, barking, tail-wagging, begging and other 
simi larnecanidtbehaviorsiueFinalilysemightn thet S+mand 
subsequent food reinforcement come to control unrelated, 
non-feeding behavior via instrumental conditioning? The 
possibilities for responding here are innumerable. 

The Jenkins et al. results were unambiguous. For four 
of the five subjects, S+ and S- controlled consistent SDB 


reflecting their predictive significance. The S+ was the 
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target of behaviors which were distinctly different from 
both early training responses to the S+ and goal directed 
responding. Specifically, presentation of the S+ was 
followed by approach to and occasional contact with the 
stimulus source. In addition, individual response patterns 
manifested a variety of social play behaviors and what were 
judged to be food soliciting responses, such as begging, 
barking, and prancing. On the other hand, the S- was 
associated with such responses as a general increase in 
activity or with no responding at all. 

Two important questions about this research may be 
raised. Jenkins et al. posed one question: How can this 
result best be explained? The other question, arising from 
the research of Konorski and two of his associates, is: Can 
it be shown that the display of SDB is subject to 
interactions among the elements of the SDB preparation? 
Answers to these questions must be sought both in 
traditional explanations of learning and other perspectives 
which diverge from the traditional views in a variety of 
ways. 

Whether there may be an interaction will be discussed 
in a subsequent section. This point concerns the nature of 
the relationships between the elements of the conditioning 
paradigm, and whether signal directed behavior will vary as 
function of interactions among them. This possibility is 
suggested by a series of studies carried out in Konorski’ s 


laboratory, in which relative performance of the target 
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response proved to be a function of qualities of the cue and 
the response. That a similar interaction might also be 
demonstrated in an extention of the study by Jenkins et al. 
is the primary focus of this research. 

Whether an adequate explanation for SDB has yet been 
proposed can also be questioned. Of particular interest to 
the question of explaining SDB is whether concepts taken 
from contemporary learning theory will suffice to clarify 
the phenomenon, or whether models of behavior which rely on 
new concepts — or on fundamentally re-worked old concepts — 
must be developed. Jenkins et al. have suggested that models 
proposed prior to 1978 were inadequate, citing a variety of 
shortcomings in each of them. Their explanation, and the 
original hypothesis of which it is a variant, will be 


discussed next. 


A. The Origins of Signal Directed Behavior 

It might be argued that the only major difference 
between the SDB preparation and the Pavlovian preparation is 
the lack of restraint, and that Pavlovian concepts should 
provide sufficient explanation of the phenomenon. Similarly, 
it might be suggested that because of the lack of restraint 
instrumental contingencies come into play, and can provide 
the necessary explanation for the nature and variation in 
SDB that Jenkins et al. found. These possibilities will be 
examined first for their relative strengths and weaknesses. 


Then, an alternative view will be presented which emphasizes 


nth sus edt FS aah rt hadp’ py Tie 
éd nals. Tight netisareint penerenneny: 
Ve io aninnel vo yh e edt Fo: stat trades. bali 
<target: BHI Fe boo "4 
rend hee dee BOR gt aphrenetque @teupabs 1a. % 
at faeneint seleoftssq-%9 Cy L 
pede) etasonon -ieribsAweap pas, erintnt cee ‘hea Wott 
utile of aptV tue thew etd Derm OE NN 

no yien tathiw saivariel 0 ah {pris ona A Tr 


7 


- atgsoroe Blo henrswe sey qerag : a 
aheaban lett Sedeeppie ‘svn ta as aermbie bspotaven 

jo vistvey 6. gotito ,eheopelat Sate BAT ot: dohtey Seeoha 

wit. ore not Sane Taque s bert ' moni eG cage mt ay | 

ad Litw rien @eetodt nortw to shesrioue “ | 


wives” berjetT rene 96. agen = 


ee shate/Pehchunde Sdedriptm tt 
at hettaaeeny arene ag Mit nse 


py iastiais a Jemgiasinanmt 
Rpaett “Ne o Anette sitive 
+ essa od. 


oi yore 21 Qe = ia 


the form and evolutionary origins of SDB. 
Traditional accounts of learning in the Pavlovian 
preparation 

In the prototypical Pavlovian procedure, a subject is 
presented with a neutral, or conditioned stimulus (CS) 
followed by a biologically important, or unconditioned 
stimulus (US). After several presentations of the two 
stimuli, responding which previously occurred to the US but 
not the CS now occurs upon presentation of the CS alone. The 
previously neutral stimulus apparently is no longer neutral. 
Why the stimulus has changed is still a matter for 
discussion. Mackintosh (1974) described three attempts to 
explain this phenomenon. The first, stimulus substitution, 
was suggested by Pavlov. The other two applied the law of 
effect to the Pavlovian procedure, implicating instrumental 
reinforcement in the preparation. Each will be described 
briefly. 

Pavlov (1927/1960) proposed that the CS became 
associated with and substituted for the US, thereby becoming 
an elicitor itself. There are two general implications of 
thissanghvementapiheifinst.is that» if the CS substitutes for 
the US, then the conditioned response (CR) to the CS should 
resemble the unconditioned response (UR) to the US. Second, 
a strict substitution view would demand that the 
relationship between the CS and the CR resemble the 
relationship between the US and the UR. For example, the 


latency, duration and amplitude of the CR should compare 
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favorably to those of the UR. 

Regarding a stimulus substitution approach to the 
Pavlovian preparation, Mackintosh evaluated a number of 
studies concerning CR-UR similarity, and concluded: 

In spite of almost universal rejection, stimulus- 
substitution theory is strikingly resilient: the 
variety of responses elicited by a CS closely 
matches the variety of responses elicited by the 
UCS. Apparent exceptions become less convincing on 
closer inspection and attempts to read into an 
animal's behaviour signs of expectation and 
preparation tell us more about the experimenter’ s 
preconceptions than the subject’s bdhationte 

Koon LOne 1 08a 0197 40 
Jenkins et al. found that such similarity did not hold for 
SDB, however, since their dogs did not “consume” the 
stimuli, but rather treated them in dramatically non- 
consummatory ways. Thus, though Mackintosh concluded that a 
stimulus substitution view of Pavlovian conditioning cannot 
be rejected, that view must be held in abeyance since it 
seems not to apply to SDB. 

Neither do applications of the law of effect resolve 
questions about how best to describe Pavlovian conditioning. 
Those explanations were held by Mackintosh to be variants of 
a view which he suggested can be traced to the writings of 
Hull. In one case, superstitious instrumental reinforcement 


is said to occur because the CR is followed by a response- 
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strengthening event (ingestion of food or termination of 
shock). That is, while the procedure appears to be 
Pavlovian, in fact it is instrumental. The other approach 
suggests that both preparations can be found in one design. 
While delivery of the US is programmed to be independent of 
the subject's behavior, the value of that stimulus may be 
affected directly by the occurrence of the CR. By preparing 
the subject for the US, the CR mitigates an aversive US or 
enhances an appetitive US. This change in the value of the 
US, compared to its value in the absence of the CR, renders 
plausible the argument that the CR is in fact an 
instrumental response. 

It has been proposed that instrumental reinforcement is 
an important factor in the Pavlovian preparation, ranging in 
influence from a major determinant of the form of the CR to 
only one of many factors which may influence the CR. Taking 
the strong position, Skinner (1948) suggested that 
instrumental reinforcement not only occurred in Pavlovian 
econd#tioning ibutethat atemightebe fthegeentratemechanitsm by 
which CRs arose. He proposed that noncontingent delivery of 
reinforcers would strengthen whatever behavior is occurring 
at the moment of reinforcement. Such noncontingent 
reinforcement would have the effect that, over the course of 
many trials, one behavior would become increasingly more 
likely to be expressed, and therefore to be reinforced. As a 
result of this increasing likelihood of occurrence, 


apparently non-instrumental preparations could produce 
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responses instrumentally. The crux of Skinner’s arguement 
rested on the assumption that behavior in the superstitious 
conditioning preparation was far more varied than might be 
predicted by a strict Pavlovian view of the procedure. He 
concluded, therefore, that the superstitious behavior had 
been instrumentally conditioned. 

Skinner's interpretation of the superstition experiment 
remained the dominant one until the early 1970's, when 
Staddon and Simmelhag (1971) reevaluated the superstitious 
conditioning paradigm. They paid close attention to interim 
behaviors (those occuring at times other than immediately 
prior to reinforcement) and terminal behaviors (those which 
became increasingly more frequent as Sr+ delivery 
approached). They found that pigeons consistently oriented, 
moved toward the Key and pecked (but not necessarily the 
key) as the end of the reinforcement interval approached. 
These results suggested to Staddon and Simmelhag that 
interim behavior is far from idiosyncratic but instead 
reflects a biological organizing factor inherent in the 
nature of the pigeon. This finding was to have a profound 
effect on contemporary experimental psychology. In fact, 
Schwartz (1978) wrote that this research by Staddon and 
Simmelhag "...may turn out to be one of the most important 
contributions to the analysis of behavior in many years" 
(p. 132). The significant impact of the paper came from its 
explicit application of evolutionary theory to the 


understanding of the reinforcement mechanism. Using the 
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Darwinian concepts of variation and selection, Staddon and 
Simmelhag developed a model of behavior in which organisms 
express a set of species specific interim behaviors from 
which reinforcement selects one terminal response. This 
research marked a major turning point for psychology and as 
a result several lines of research began to coalesce into a 
major school of evolutionary thought in learning theory. 
The conclusion reached by Staddon and Simmelhag that 
behavior in the superstitious conditioning preparation was 
biologically organized echoed the conclusion reached by 
Brown and Jenkins in 1968. Brown and Jenkins proposed that 
the autoshaped key peck was produced from species-specific 
response tendencies of the pigeon. Because no explicit 
control to prevent instrumental conditioning was employed, 
occurrence of the key peck quite likely was affected by 
subsequent delivery of the reinforcer. However, even this 
second facet of autoshaping was qualified by a subsequent 
study which employed an omission procedure. Williams and 
Williams (1969) reproduced the Brown and Jenkins design with 
one important modification, that being the application of an 
omission contingency. Whereas reinforcement delivery was 
strictly non-contingent in the previous study, Williams and 
Williams required that the pigeon not peck for the 
reinforcer to be delivered. The result was that despite the 
omission procedure, pigeons persisted in pecking a key when 
keylight onset predicted food delivery. It proved to be the 


Pavlovian and not the instrumental contingency which was 
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paramount. This outcome and the many comparable findings in 
subsequent research make a strictly instrumental view of 
Pavlovian conditioning difficult to hold. These various 
findings appear to paint a bleak picture for an instrumental 
view of Pavlovian conditioning, and suggest that attempts to 
interpret learning in the Pavlovian preparation using 
instrumental concepts might best be abandoned. 

Nevertheless, there is evidence which has led some 
(Gormezano & Kehoe, 1973; Gormezano & Moore, 1970; Prokasy, 
1965; for example) to propose that an instrumental 
contingency can be clearly demonstrated in the classic 
Pavlovian preparation. In the eye-blink or nictitating 
membrane preparation, response latency and duration have 
been modified as a direct function of the CS-US delay and US 
duration. This evidence does not justify abandoning a 
Pavlovian interpretation for an instrumental interpretation 
of this or other similar findings. However, it does show 
that caution is warranted in interpreting SDB as solely 
Pavlovian. 

In this first section, several applications of 
traditional learning theory were examined for their value in 
explaining SDB. A strict stimulus substitution explanation 
was rejected because the behavior expressed in the SDB 
preparation does not match behavior to the US closely enough 
to support such a conclusion. Applications of the law of 
effect also were found wanting since the arbitrariness of 


behavior which they would demand does not seem to appear. 
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These various explanations leave unanswered the question of 
whether SDB is really Pavlovian or instrumental in nature. 
It may be, too, that any attempt to reduce SDB to a single 
mechanism is unrealistic, and that a wiser approach would be 
to pursue other explanations. One such analysis of the 
nature of conditioning is considered next. 

Biological accounts - The Learned Releaser Hypothesis 

The Learned Releaser (LR) hypothesis is a direct 
application to autoshaping of the ethological approach taken 
by Staddon and Simmelhag to explain the effect of 
reinforcement. It represents a shift toward the view that 
the behavior manifest in conditioning is not as arbitrary as 
had been previously believed. Rather, any conditioning 
preparation provides a context within which species-specific 
action patterns may be expressed. Specifically, the freer 
subjects are to respond without constraint or direction from 
the preparation, the more likely they are to express 
species-specific behaviors. This acknowledgement of and 
attention to species-typical behavior highlights the 
difference between the traditional psychological approach to 
the study of animal behavior and the more ethologica| 
approach taken here. 

It is somewhat difficult to conceptualize exactly what 
are necessary and sufficient characteristics of this more 
ethological approach. Just as no simple definition exists 
for psychology, or more specifically for the psychology of 


animal behavior, neither does a simple definition exist for 


oP ae 
fl 7 


SN) 
to. not tamup: sith be iswaneiia eMAet: 
eaten ot babrtemrrteni sa sboa lt 
sights so) S02 saute G7 sialic son pee 
od biumw. risagtcqe e2tm's tad? “bos ee oe 
ois 4 atayloane Not sng: ano rianahgin sane 
jash bd fe PSAoS at chines ihins Ne a 
aieartiegul seeseler! eeosed” pei], = a drivers y 

- Sant & 3) ateetiony® taal beak pri animated? 
avs! riSaotweer’ | boreoionia ogo ee 23 aaide 
— Piece 
Oat wet ently bxewel Tite 3 tal aaa ey: 
28 ymaticdas aa. ton ef parrot bas. mer scnals ‘igi 
bo ron bina vns .agtital Heiverd, lone Witt aiias 


37 76. oftt tet. oe 


atti hage=petqege Motrin’ nitty la) ea  elvleee 

aed? Ont yl sol Pigdhe. | begew ieee, wed, \yamn etl | 
not ngi tao0hh- no fobs banco | ruerigtw binergesy of 

SAS "eS OF, H48, Revit CLOT Steg atts ses 

otis Ne. Joghebtidll wtraigs fe tht “ehorih 2) # taeae*e 

ait a 10 vaney Samet at — 


ethology. It is even more difficult, therefore, to provide a 
clear, concise, and complete definition of an ethological 
approach to the psychology of animal behavior. However, 
there are at least three important points where the two 
approaches differ, and where an ethological approach has 
tended to diverge (although not completely) from other areas 
of psychology. There are many more which remain to be 
specified. 

One area of divergence is the use of stringent 
experimental designs to study behavior. While psychology has 
espoused the use of fairly rigid experimental control in 
experimental designs, ethology has opted instead for 
observational designs involving fewer, and occasional! ly no, 
controls. Also, concepts of evolution and adaptive fitness 
have played a central part in specifying the way behavior is 
viewed by ethologists. Psychologists, on the other hana, 
have attended more to determinants of the experimental 
preparation to specify what behavior is to be studied. 
Finally, perhaps the difference most relevant to this 
research is the nature of the data that are used to make 
predictions about behavior. While ethology has relied more 
on the evolutionary history of the organism to provide 
information about behavior in a given context, psychology 
has restricted its view almost completely to the more 
proximate experimental history of the organism. Even with 
these differences, however, it has not been the case that 


the ethological or psychological point of view has been 
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taken to the complete exclusion of the other. The learned 
releaser hypothesis of Woodruff and Williams (1976) is a 
good example of an integration of these two views. 

The learned releaser hypothesis arose out of research 
which examined the stimulus-reinforcer relationship in 
autoshaping. Pigeons were fitted with canulae through which 
water was delivered directly into the pigeon’s beak 
following illumination of a key light according to a 
standard autoshaping procedure. Despite making both approach 
and overt drinking behavior unnecessary with this 
manipulation, the preparation effectively produced approach 
to and contact with the key. In order to explain this 
SAG nabet oa of autoshaping, Woodruff and Williams proposed 
a view of autoshaping that emphasized biological] 
pre-organization of an organism's response to stimuli that 
signal impending reinforcement. 

The researchers compared the production of the 
autoshaped response with the way that a natural sign 
releases a fixed action pattern. Several common principles 
of ethology were seen to apply to this phenomenon. The 
autoshaped response was observed to comprise not just the 
URs normally found with a water US, but also several other 
behaviors as well. The set of behaviors was considered to be 
the same as that which pigeons display when exposed to water 
in vivo. The CS was called a learned releaser because it 


acquired releasing power via conditioning. 
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Focussing on the behaviors exhibited by their subjects, 
Woodruff and Williams evaluated both stimulus substitution 
and surrogation as explanatory principles for their 
findings, only to reject them as inappropriate for their 
results. They observed that the development of "...the 
complete set of conditioned behaviors typical of autoshaping 


with water..." (p. 12, italics added) was better explained 
by the LR hypothesis, since those behaviors were not 
identical to the behaviors elicited by a water US. Thus, the 
signal evoked or released (Lorenz, 1935, cited in Brown, 
1975) organized species-specific behavior in the same way as 
do signals for biologically significant stimuli. The 
autoshaped response was judged to be both adaptive and 
appropriate because the behavior normally results in 
bringing the organism into contact with water. Thus the 
learned releaser hypothesis proposed a model of behavior in 
which, via Pavlovian conditioning, a previously neutral 
stimulus became a releaser for an important species specific 
action pattern. 

The view fits a Kind of compromise between opposing 
explanations of Pavlovian conditioning. Because responding 
is considered to be organized and adaptive with respect to 
the reinforcer, natural and conditioned behavior should be 
similar. This mirrors the suggestion that the Pavlovian CR 
should resemble the UR. However, by rejecting substitution 
or surrogation as the response-production mechanism, the 


more traditional reflexive view of the Pavlovian preparation 
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is traded for a model in which the conditioned behavior can 
be variable, and yet be sensitive to the signal, the 
reinforcer, and other factors as well. In this way, SDB is 
easily seen as preparatory for receiving the US rather than 
strictly identical to the UR. 

A variant of the learned-releaser hypothesis was 
acknowledged by Jenkins et al. (1978) to provide a better 
explanation of their results. They argued that while the 
learned-releaser hypothesis accounted quite well for the 
topography of the SDB they observed, by itself it did not 
satisfactorily explain why the behavior was so tightly 
focussed on and controlled by the signal rather than another 
aspect of the conditioning environment. 2 Jenkins et al. 
found particularly compelling the fact that, in virtually 
all instances of signal-directed responding, behavior was 
consistently and emphatically directed at the S+ itself, and 
not at just any stimulus in the enclosure. 

Perhaps because Woodruff and Williams were primarily 
concerned with examining the form of the behavior produced 
by their preparation, their development of the LR hypothesis 
reflected too strongly their attention to the components of 
the unconditional response and of the autoshaped response. 
As a result, at least one aspect of the autoshaped response, 
its focus, was not considered sufficiently. Therefore, 


additional rules must be added to the learned releaser 


2It is interesting to note that Williams and Williams (1969) 
had posed this same question, but did not follow it up. 


| | whey ee «ay 
4 ee, 


tte 189d ea a foam 

oft  tenpta orld oF svétianne of $e © 

er (02 | vow ea) ewe ei set di 

ne? caries 20: end (Qney Oee art \Hoteskione a nme: 

¥ Ad atts ae teat sient | 

2ziw aigartinoavn “eeéetet=pedtae! hes bre ended 

wile nw abi¢ond oF ed A Aste acu Aria ed bewtio ! wr 

af} ef tie diet baugne atl oh] sige 4, ‘haan lilied retin 

“id: nO? Ltew ea bub on snubiakogtambte nisa:asy {greeks 

git. b¥e Tf hed Pod sev ssgalgeaets Ave et 7O) seeing 

Sf tAgil. on ssw. Ob Veet ae Sens ont ob cata ght 

sAtons cent) sitet (ee eye ‘pol oottinst nie NG bese 
{st le atidnay ©, Lretined? Oleh Gert iGncs en} Fay) 138 

vi fajita ep? nt Jet) teeF ant pelt t Paging | ylota! i ; | 

Hoy Amtvetsd) "pet hikgean: ta rbeybise hernse ae Re aaah 
tris ,+fentt €2 Tanks Ae deg eSind Mh gt Tak wellme ima gt tr 

aa! ly ott mt mea! cunt a vee Jat | 

chi merit SneHe | padpraien oe ney E foaen atnwosd eqartnat 


Resouborg a dh pels: +2. oe ne oi st hinge Adio ; 


hypothesis before that further characteristic should obtain. 

Jenkins et al. resolved this dilemma by proposing a 
natural-signals (NS) hypothesis which argued that the 
experimental paradigm mimicked naturally-occurring 
conditions necessary and sufficient for the occurrence of 
food-procuring behavior. They concluded that the S+ did not 
substitute for food; rather, because it reliably predicted 
food, it became a surrogate food signal and thus evoked 
food-procurement behaviors normally directed toward food- 
availability signals in vivo. In this way, three of the four 
dogs came to display a variety of SDB, including 
",..nuzzling, licking, pawing, barking, tailwagging, and 
frequent lunges at the source" (Jenkins et al., p. 285). 
These behaviors are all part of the canid action pattern of 
sodicit ing: foodtéinoms conspecisiicst (Foxe 19%id>onand thus 
represent a biologically organized species-specific 
behavior. 

Up to this point in the discussion, two basic topics 
have been presented. First, several traditional attempts to 
explain the nature of learning in the Pavlovian preparation 
were discussed and rejected either because of limitations in 
their ability to explain SDB or because they proposed a 
response constellation not commonly present in SDB. Then, 
the learned-releaser hypothesis was presented, and its 
failure to explain the signal directedness of the behavior 
was discussed Finally, the NS hypothesis proposed to account 


for the occurrence of the intense focus of the behavior on 


vt 


vie tae bt wotle ‘iene 
a gniteoqard veh simtied Me so: bala 
evid farts doups ceo, a heater vem 
prego“ wl ha ageiele roman tintin 

fo sores woso at «ee :(nsherag ads 
yor bib #2 att Ten? oehot apap Nett soba ni 
iwlorhecag vidbfFlen ft eetuageg ‘(oid alli ata 
‘yisphiiuite eget Bev Ut 2 Irihen de) eae: S emia Ft 
“Hoot Habis! petoente Rai ati waded treme 
sete %0 ats ven a es 
on hulrant -ges°as Sakae re Riis cat 

oie jorge! tet gna > Daiiee ory Pati, ger 
(S45 .¢ , fe. te amis): “adits aT! Fe apegemat 


io niahiay noltoe trako Sito" p5ee HE. or pot ; 
sit Sing ESAS ec eam nae vertip ‘it ve 
27) (eat gat ooun bias FcbeeS ‘ehtenbgst ott 7 

| we es 7 | ae 

epliae? alemdar sor fs aC is ck 7 
1 esapetta SenGeeitees | nies . FeGeh. pat : 


| asses 
rete tae neg ngiveten” sity He ati 


nt engi ies tah! RPM GIS or Pe, ontyat's, one 


# Deacqpne Sty asd 1618 Hhataee oF ERNE 

erty MIEN tharos gehen bare re 
at tew smteenng ean sesticay! se ere 

* sabvattat ot 1% wesctastne tit Yagi ats) ate ‘ 


the signal 

There have been, however, a recent series of studies 
that offer some intriguing evidence concerning the role of 
the CS in determining the form of the CR in the Pavlovian 
preparation. While this research is not central to the 
questions raised in this research, nevertheless it suggests 
the existence of another important mechanism which may 
influence the production and form of SDB. 

The Orienting Response Hypothesis 

Holland (1977, 1979a, 1979b, 1980a, 1980b) examined the 
changes in form of the conditioned response which were a 
function of variation in the conditioned stimulus. As a 
result of this work, Holland proposed the orienting response 
(OR) hypothesis. According to this view, conditioned 
responding has two major components. One component consists 
of behaviors resulting from enhancement of an unconditioned 
orienting response via the conditioning preparation. The 
other component comprises those behaviors directly traceable 
to elicitation by the US. 

The behaviors in each component appeared at different 
times within the CS interval. For example, Holland (1980a) 
observed that behavior directed to the food magazine 
appeared during the last half of the CS interval and was 
similar to other instances of the same response regardless 
of the CS which was used. However, behavior observed during 
the first thatt ofuthercs “interval was"CS-spéecific. That "1s, 


whether the CS was localized or diffuse light, for example, 
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determined the form of the CR expressed to its onset. 
Similarly, in the earlier studies differences in the 
relative frequencies of head movement, rearing, and several 
other responses were observed to relate to whether the CS 
was one of several different tones or lights. 

Two recent articles (Buzsaki, 1982; Davey, Cleland, & 
Oakley, 1982) suggested that OR behavior such as that of 
Holland and autoshaped behavior are manifestations of the 
same mechanism which underlies a larger behavior pattern. 
Specifically, Buzsaki proposed that the CS-specific 
behaviors which Holland observed comprise an activity system 
which allows the organism to locate and then orient and 
respond appropriately to the US which is signalled by the 
CS. He also proposed that the CS serves not just to predict 
the occurrence of the US, but to also identify the location 
of that delivery. Therefore, it would follow that the form 
of the CS should affect the form of the CR, since it is the 
CR which is initially involved in locating and attending to 
the CS. Further, it follows that behavior should switch from 
being CS-determined to being US-determined as the end of the 
€Seapproachées« |I1 this Salsorpossiblenthat, at somespoint ranethe 
sequence other factors may operate to determine the form of 
behavior expressed during the CS. The natural-signal effect 
and its resulting food-procuring SDB may be one of those 
factors. 

Additional support for this argument is obtained from 


the observation by Davey et al. (1982) that sign tracking 
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represents what Konorski (1967) called hunger (as opposed to 
food) CRs. These included increased attention to the CS, 
which Holland recorded. Also included were arousal, 
increased motor activity, and vocalization, which Jenkins 

et al. found. Given these results, it is possible that 
Holland's OR and Jenkins’ SDB are different, possibly 
sequential, components of a larger behavior pattern each of 
which has a separate role in determining the form of the CR 


in this preparation. 


B. The Generality of Stimulus Directed Behavior 

The ethological approach proposed in this thesis 
assumes a richness in behavior far beyond the simple CS-CR 
reflexes traditionally investigated in Pavlovian 
conditioning. Even when sophisticated applications of the 
procedure are employed, the response remains fairly simple. 
For SDB, on the other hand, systems of responding are often 
discussed, such as food procuring behavior or courtship (see 
Hearst & Jenkins, 1974, for a detailed discussion). In each 
case, sets of species-specific behavior have been recorded, 
suggesting that the SDB preparation involves responding of a 
more integrated nature. 

Despite these arguments to the contrary, however, the 
possibility remains that the OR and SDB do share some common 
components, and therefore may be sensitive to the same 
mechanisms of determination. Perhaps mechanisms which have 


operated to influence the outcome of a variety of Pavlovian 
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and instrumental studies, such as those specified by 
Holland, might also operate in SDB preparations. It might be 
argued further that while Jenkins et al. effectively 
demonstrated SDB in dogs, their study may lack generality 
because of an important restriction in design. An increasing 
amount of experimental evidence, to be discussed shortly, 
has shown that different signals can produce different 
action patterns, even though the relationship between the 
signal and signaled event remains unchanged. If an 
interaction were to be shown in an extension of the research 
of Jenkins et al., then a careful reanalysis of the NS 
hypothesis would be demanded since the NS hypothesis as 
stated would not adequately account for both the behavior 
observed by Jenkins et al. and any interaction. 

The problem posed by the existence of interactions is 
not simply that some stimuli control behavior while others 
do not; rather, for some animals certain stimuli come to 
control only certain behaviors in certain situations, or at 
best control behavior differentially well in different 
situations. Jenkins et al. recognized that their results 
couldiubenasfunctionfofethisekindtofrparametricrvaniation in 
the experimental paradigm, yet their choice of design may 
have limited and thus circumscribed a study which easily 
could have more completely examined signal directed behavior 
in dogs. It was the problem of specificity, and its 
potential role in the Jenkins et al. study, which 


precipitated this research. 


.o 3: ; 


vd bai tosce seont ae Miple .aetbote! Taknemuate 
ed tivin tT) .enebisssgese Gd ne aitgteqo oa! é tripie ‘~ 
viavitowtts .f ads 2etweet ot iw tact vor ut 

| Villesansp aost yen ye. Were yagob' n= ade be 
onhiessaont. WA. -nghesh aM pare aseee tits t-iocmut ne: to 
pions i bsc2unerts ad of (eometive lernsmrieqie to 7 
'aSwatt to SaubotG nen eee: Ina watt to terctt rent 
isoeied qimianon i eas nawcr'y | ran Vatt193 Faq not 
sSepnenonu ere cniley befengte bins. 


fi 


244 sd2 Yo notsasixa ma 1% inst ed of essaw sed Sle ati ; 
fo 2tayisrisen tw td4es 8 ferih. Mads saith 
rPeaiiogun 24 enh Sonia Gebers ad oT ow ahesdie 
‘vered git died oF Jnuogte Whatua fon bf eau ae va 


vs 


J (267e3it ye bebo, ie ts ani nro yd 
2% gnoivos sein’ to -soreie) se 302 ve bekae eas, eet 


sxario ehttw “oryanedy) ovtngs : penser a HOR. rarit ¥iqmis 


oO}. eee rainits nmiersas, el emime eres 70% -sadten Y 

ts Vo cero tages Mies ar dicted iat iasiglta. fe 
Leta Tie Tip tls Le oi tne eily Vor veted TOAIiog Pa dq. 
ativass vee ted f boatngében( Gi Te lentnnet | as Leta 

me oot -78Y Stree Tat) a: Oieh wind to potionyta ef sea | 
gsm hp rast! 3 Soran. y.edt Teoyameitetsg felnantseqte ant: 
uitees Hattw Whute s bediioamiatis aut ons betiml! sven 

: setietied boldest Vendia arn Tame Wists qnos e770" #ver blues - 
ei? Dis .vitorifosee Ye une dora seid: gew hi sagob ont’ : 
doidw yates . fa Ee antnnsl ort nt OR : 
Manson iii bedediah 


22 


Interactions in instrumental and Pavlovian conditioning 

In either instrumental or Pavlovian conditioning, three 
interactions may occur: 1) a signal may interact with a 
response, 2) a signal may interact with a reinforcer, or 
3) a response may interact with a reinforcer (see 
shettileworths, 19725°1979; tor Lokerdoy 1979,-for <a.more 
detailed discussion). As is the case with any interaction, 
the effect produced by the joint operation of the factors is 
not predictable from the independent operation of those 
factors. In the case of the three interactions specified 
here, the behavior resulting from the combined operation of 
stimuli, responses, and reinforcers changes depending upon 
which particular stimulus, response and reinforcer are 
employed. Research in which each type of interaction has 
occurred is common, and examples of each type are described 
below. 

An interaction of stimulus with response was shown in a 
study by LoLordo, McMillan, and Riley (1974). Examining the 
role of both the stimulus and the response in autoshaping, 
LoLordo et al. superimposed Pavlovian training over either 
instrumentally reinforced pecking or treadle pressing. 
Specifically, interspersed throughout periods of 
instrumental responding were Pavlovian trials in which 
either of two CS’s preceded automatic delivery of food. The 
authors found that when the CS was a viSual cue, pecking was 
facilitated but treadle pressing was suppressed. Conversely, 


when the CS was an auditory cue, no consistent effects were 
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noted. 

An interaction of response with reinforcement occurred 
in an earlier study of behavioral contrast (Hemmes, 1973). 
Pigeons were trained on a multiple variable interval- 
variable interval schedule either to peck a key or press a 
treadle. When one of the two schedule components was 
subsequently switched to extinction, birds trained to key 
peck exhibited behavioral contrast as predicted, but birds 
trained to press the treadle did not. Further, when the 
treadle pressers were trained subsequently to key peck, they 
displayed behavioral contrast in the same manner as did 
birds which were trained only to peck. 

Finally, in two other studies (Foree and LoLordo, 1973; 
and LoLordo and Furrow, 1976), a stimulus-reinforcer 
interaction was clearly demonstrated. In that research, 
auditory and visual elements of compound cues controlled 
responding for shock avoidance and food acquisition, 
respectively. 

These studies of interactions are important because 
they show that simple application of instrumental or 
Pavlovian contingencies may demand more than a simple 
instrumental or Pavlovian interpretation of the outcome. 
Similarly, should it result that interactions appear in SDB 
studies, then a simple evolutionary interpretation of those 
results must pay some attention to other causal agents. The 
main piece of evidence that this could be of some concern 


came from studies of the role that stimulus quality played 
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in performance of a simple motor response by dogs. 
Interactions involving stimulus type and problem type 

Dobrzecka, SzwejKowska, and Konorski (1966) and Lawicka 
(1964) found that not just the modality of the stimulus but 
other aspects such as its quality and method of presentation 
affected the nature of the observed response. Lawicka (1964) 
examined discriminated go-right/go-left and go/no-go 
responding by dogs in an open field. Two tones from one 
location or one tone from two locations served as the 
discriminative cues for both types of responding, creating a 
2X2 design of cue condition and response problem. A strong 
interaction between response and cue was found: dogs easily 
learned the go/no-go response when two: tones from one 
location varied in pitch, or the right-left discrimination 
when one tone varied in location. However, the alternate 
combinations of task and cue resulted in little better than 
chance performance after numerous trials. 

Dobrzecka et al. (1966) examined interactions using a 
slightly modified procedure. In this experiment, go/no-go 
and right/left (R-L) differentiation involved movement of 
one or another foreleg rather than the whole dog. 
Discriminative cues were constructed from an auditory 
element [buzzer (B) or metronome (M)] and a position element 
[anterior (a) or posterior (p)], with each element balanced 
across subjects (Ba, Bp, Ma, or Mp). As an example of the 
problem presented in phase 1, a buzzer from in front (Ba) 


and a metronome from the rear (Mp) signaled the appropriate 
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R-L differential responses required of a subject for 
reinforcement. In phase 2, one of the cues (e.g., Ba) 
signaled "go" (lift foreleg) while another (e.g., Mp) 
signaled "no-go" (don’t lift foreleg). In both phases, 
control of responding was tested with a probe stimulus; that 
is, nonreinforced presentations of a test cue were 
interspersed with reinforced trials using the training cue. 
The test consisted of relocating the auditory cue — from 
front to rear, or vice versa — and observing whether the 
dogs’ responses were appropriate to the auditory element or 
the position element of the test cue. In the first phase, 
Dobrzecka et al. (1966) found that for dogs responding with 
a R-L differentiation the position of the cue and not its 
quality controlled the discrimination. In the second phase, 
they confirmed Lawicka’s (1964) finding that the quality of 
the cue and not its location exhibited overwhelming 
(although not complete) control over go/no-go behavior. 
Table 1 displays the results of these two studies in a 
much abridged form. For the experiments defined by the 
"good" diagonal, discrimination of the reinforcement 
contingency, and subsequent appropriate responding, occurred 
after only a few trials and with a high degree of accuracy. 
For those defined by the "poor" diagonal, on the other hand, 
criterion performance of the discrimination was achieved 
with great difficulty after hundreds of trials, and for some 
dogs the discrimination was never acquired. The nature of 


this outcome will have some important implications for 
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Table 1 


Summary of Performance in Two Response Problems 
from Studies on Cue Quality and Location 


Problem 
Type 


Go/No-Go 


RD at 


Cue Condition 


Quality Location 
Good Poor 
Poor Good 


Adapted from Dobrzecka et al. (1966) and Lawicka (1964) 
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generalizing the research of Jenkins et al. to broader 
designs. 
Summary 

Interactions have occurred frequently in studies of 
learning, two of which demonstrated important stimulus- 
response interactions. Those studies, by Lawicka (1964) and 
Dobrzecka et al. (1966), are of special interest. They found 
that the apparent ease with which dogs acquired go/no-go and 
R-L differential responding varied directly as a function of 
the nature of the cue signaling the appropriate behavior. In 
particular, go/no-go responding developed easily when two 
different signals came from the same location but only with 
great snes cuit when a single cue came from two positions. 
These studies have definite implications for the preparation 
employed by Jenkins et al. (1978). In that design, a single 
compound cue was presented from the right or left side of 
the enclosure, and dogs were required to learn a go/no-go 
response; iRefenence: to |hablealeshowsyihisatonbe ;therpoorer 
of the two possible go/no-go tasks explored by Lawicka and 
by Dobrzecka et al. The implication is that had Jenkins et 
al. used either a single source or a R-L differentiation, 


different results might have been obtained. 


C. The assessment of interactions in SDB 
General designs 
The present research attempted to address the 


possibility that the interactions which were demonstrated in 
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Konorski’s lab might also obtain in an extension of the 
design employed by Jenkins et al. Two experiments were run 
to assess the role that stimulus attributes might play in 
the control of action patterns in dogs. The first experiment 
presented a go/no-go problem to two pairs of dogs. For two 
of the dogs, a single compound was presented from the right 
on some trials, and from the left on the remainder, with 
presentation from one side (S+) but not the other (S-) 
Signaling food delivery at a central feeder. For the 
remaining two dogs, two compounds were presented from one 
side only. For each dog, one of the compounds (S+) but not 
the other (S-) predicted food at a single feeder. A second 
experiment, also involving two pairs of dogs, employed these 
same cue conditions, but the cues predicted food delivery at 
one (S1+) or the other (S2+) of two locations. The first 
problem is displayed in the top half of Table 2. It was 
labelled the food-availability problem. The second, called 
the food-location problem, is displayed in the lower half of 
the table: This 2X2 cross of cue and tocation thus 
replicated Lawicka’s (1964) cue-problem combination within 
the Jenkins et al. (1978) preparation. This design was 
employed because if “the outcome probab ly depends on the 
spatial arrangement [and] type of CS" (p. 275) as Jenkins 

et al. (1978) suggested, and if the interaction demonstrated 
by Lawicka (1964) were to hold here also, then it should be 
possible to differentiate the signal directed behavior in 


one cue condition from that in another, and that in one 
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problem from that in another. 
Hypothes ized results 

Although it may be anticipated that cue type and 
problem type will influence signal directed behavior, less 
clear is the specific form in which such an influence might 
be manifest. In advance of any data from Jenkins et al. 
(1978) it might have been proposed that the performance 
pattern in Lawicka (1964) would be reproduced directly. That 
is, signal directed behavior would develop easily in 
problems along the "good" diagonal in Table 1, but with 
dnuatacuilty pi toathal loeadongathe Apaonsedtagonahe Suchia 
direct extention of effect is unlikely, however, given that 
Jenkins et al. (1978) demonstrated signal directed behavior 
in the problem in the upper right quadrant of Table 1, on 
the "poor" diagonal. 

Four hypotheses which anticipate an interaction between 
stimulus condition and task might be envisioned. All assume 
that the Jenkins et al. (1978) demonstration is reliable and 
take it as a focal point for other comparisons. Two 
hypotheses assume signal directed behavior to be a function 
of whether or not dogs solve the go/no-go and R-L 
discriminations and learn to respond correctly, and whether 
they do so efficiently. The other two hypotheses assume 
signal directed behavior to be functionally independent of 
food acquisition behavior (FAB), requiring only the presence 


obfmande sens itivintyetogtavGsous* contingency. 
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2a. Hypotheses assuming a relation between acquisition 
of discriminated responding and SDB. 

One possible outcome is that the development of SDB 
would be consistent with the results of Lawicka (1964). 
According to this view, the pattern of go/no-go and R-L 
differentiation responding in FAB would be manifested in 
SDB. A response production rule or threshold might be 
required to explain the lack of responding under particular 
cue conditions. According to this view, acquisition of SDB 
might be a function of first learning the CS-US relationship 
and approaching the feeder, and then generalizing attributes 
of the US to the CS so that SDB would appear. In this way, 
first FAB would appear and then SDB would follow. As long as 
the CS-US association were not formed, FAB (and its 
associated SDB) would not appear. 

Another possibility is that exhibiting SDB is 
conditional upon the difficulty of acquiring appropriate 
FAB. Since a trial ceases with delivery of the reinforcer, 
easily acquired FAB may preempt the display of SDB. 
Accordingly, the more difficult food acquisition problem 
identified by Lawicka (1964) should facilitate the display 
of signal directed behavior, and easier problem should block 
it. The outcome for SDB would thus be the reverse of that 
shown in Table 1, with FAB supplanting the display of SDB. 
Alternatively, both problems may produce signal directed 
behavior, with the relative position of SDB in a problem the 


reverse of that for food acquisition behavior. In this case, 
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FAB is assumed to inhibit but not block SDB, so that it will 
still be observed but at lower frequencies or intensities. 
That such a result is feasible has been suggested recently 
in a theoretical paper by Zajonc (1980). He argued that for 
human behavior, at least, affective and cognitive judgements 
can be acquired separately and at different rates. If such 
dynamics exist for animal behavior, then quickly acquiring 
food acquisition behavior may effectively circumvent signal 
directed behavior. Such a condition could easily exist in 
problems of the type Lawicka (1964) discussed. 

2b. Hypotheses assuming independence of FAB and SDB. 

The remaining two outcomes assume that SDB is 
independent of food acquisition behavior. That is, whether 
FAB ig acquired and expressed is not necessarily relevant to 
whether SDB is obtained. Accordingly, Jenkins et al. found 
signal directed behavior using a problem in which Lawicka 
(1964) did not find food acquisition behavior. The first of 
these two hypotheses assumes that real differences exist 
with respect to how SDB is acquired in each problem. The 
same learning mechanisms which underlie FAB underlie SDB, so 
that the two develop in much the same manner. Therefore, not 
only do both types of food acquisition behavior develop at 
different rates, so too do both types of signal directed 
behavior. However, this possibility can be rejected because, 
if FAB and SDB are equivalent and concurrent, Jenkins et al. 
should not have found SDB in a condition where Lawicka did 
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The fourth possibility simply considers signal directed 
behavior and food acquisition behavior to be equal, but 
neither equivalent nor interdependent aspects of the 
preparation. Whether or not a subject exhibits signal 
directed behavior is determined by the experimental 
conditions in force. Therefore, whether a subject also 
acquires appropriate food acquisition behavior is really not 
relevant. The important question is whether the necessary 
conditions are in effect to support SDB in either or both of 
the food acquisition problems. Further, an interaction might 
be expected if those conditions reflect the cue-response 
conditions employed in Lawicka (1964). 

Finally, a close examination of the procedure suggests 
that regardless of the food acquisition problem presented, 
all cues should support signal directed behavior since the 
correlation between any cue and food delivery is perfect. 
The procedure has embedded in it the necessary conditions 
for easily displaying SDB to both cues. Therefore, neither 
differential signal directed behavior nor an interaction 
should be apparent under this hypothesis, with both cue 
conditions showing signal directed behavior in both food- 
acquisition problems. That this last outcome is possible is 
at least intuitively logical from an adaptive viewpoint, 
since reliable signals for food should evoke food 
acquisition behavior regardless of the characteristics of 
that signal. For an animal which is foraging, the cost of 


ignoring food that is most certainly there is much higher 
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than the cost of looking for food that is only rarely 
present. 

The primary purpose of this introduction has been to 
introduce and discuss two important aspects of animal 
behavior. One of these aspects was signal directed behavior, 
the strong focus behavior may have on stimuli predicting the 
delivery of reinforcers. The other aspect was the potential 
role of cue-task interactions in determining the outcome of 
the Pavlovian preparation. It has been suggested that 
traditional accounts of learning are inadequate to explain 
SDB, but that many of the same mechanisms may operate to 
affect SDB. It also has been suggested that the Jenkins 
et al. preparation may be extended to encompass a more 
complex design in which a stimulus-task interaction might be 
found. 

The next section describes the general methodology 
common to the two studies which were proposed to explore 
this possibility. Then, Experiment 1 will be presented, in 
which the food availability problem was employed. In that 
design, two signals (S+ and S-) indicated whether or not 
food was to be delivered via a single feeder. Finally, 
Experiment 2, the food location problem, will be described. 
In that study, two stimuli (S1+ and S2+) were used to signal 
the trial-by-trial availability of the reinforcer from one 


or the other of the two feeders. 
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II. General Method 


A. Subjects 

This study used eight dogs as subjects. Since no 
details were given in either of the earlier studies 
(Dobrzecka et al., 1966; or Lawicka, 1964) and only mongrel 
dogs were specified by Jenkins et al. (1978), mongrel dogs 
were used in the present Study. Animals with unspecified 
pre-experimental histories were obtained from the University 
of Alberta Kennels in Ellerslie, Alberta. All subjects were 
female, approximately 2 years old, weighing between 15-20 
kg. Individual life histories prior to acquisition by the 
Kennels are unknown. They were housed in the same room as 
the experimental apparatus and exposed to the auditory cues 
used in all studies, but were unable to observe events 
within the enclosure. Standard housing consisted of an 
elevated cage approximately one by two meters in floor space 
and two meters high, with a solid fiberglas floor with a 
drain. Each cage also contained the necessary food and water 
dishes, and a bench approximately 30 (W) by 30 (H) by 100 
(L) centimeters. Lighting was maintained on a 12-hour 


light-dark cycle set on at 8:00 a.m. 


B. Apparatus 
The experimental enclosure was constructed to replicate 
Jenkins et al. (1978) in all essential details, with 


alterations described below. A diagram of the apparatus is 
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shown in Figure 1. Walls 1.2 meters high were constructed of 
7 mm plywood; areas were marked on the floor using black 
plastic tape; and a black rubber mat was placed in the 
position marked by "Start Area" on the diagram. Two stimulus 
sources, marked R and L in the figure, were constructed from 
wood, and each contained a 40-watt clear bulb and the 
hardware through which the auditory cues were delivered. 
They protruded approximately 10 cm into the enclosure at a 
height of 25 cm. Visual stimuli were two 10 cm X 10 cm 
translucent "“milkglass" slides per source, i1lluminated from 
behind by the 40-watt bulbs, and carrying one of two 
patterns: horizontal or vertical black stripes. To complete 
the auditory-visual compound, tones and buzzers were used. 
During Experiment 1, tones were provided by two, 28-volt 
Sonalert tone generators, while the buzzers were a standard 
six-volt variety. The use of two Sonalert tone generators 
and two buzzers in the first experiment introduced some 
sounIouSs Variation into therstimploe. Therefore, prior to 
beginning the second experiment, one tone generator and one 
buzzer were tape recorded in order to produce identical 
intra-modal sounds. These stimuli were then presented via 
8.5 cm speakers which were mounted inside the stimulus 
sources. 

A manual food delivery system was constructed from 
10 cm plastic pipe, aluminum deflectors, and plastic feeder 
dishes secured to the floor at the proper delivery location. 


Lengths of plastic pipe were attached to the outside of the 
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Figure 1. A schematic diagram of the 
experimental enclosure. The areas were marked 
off on the floor using black tape. The following 
codes describe various other features: 


a. L and R designate stimulus sources, 
b. LF, CF, and RF designate feeders, and 
c. S designates the start area. 


38 


enclosure at the locations marked by RF, CF, and LF on the 
diagram in Figure 1. A 10 cm by 10 cm aluminium deflector 
was attached to the inside of the enclosure over the opening 
in the wall through which the reinforcer was to be 
delivered, with approximately 5 cm clearance between the 
deflector and the wall. This served to deflect the piece of 
weiner down into the feeder dish. Plastic plates 15 cm in 
diameter were secured to the floor of the enclosure 
immediately below the openings and deflector plates. The 
three pipes converged at the upper end of the enclosure so 
that easy access was possible from the position taken by the 
experimenter. 

Throughout each session of training, the experimenter 
was positioned at a point outside the enclosure at the end 
opposite the starting mat. Full view of the enclosure was 
possible, as was access to the plastic pipes used to deliver 
the USs. From this position, the experimenter monitored the 
behavior of the dog currently in the enclosure. 

The reliability of the observer's ratings was tested in 
a subsequent session in which samples of trials were taken 
from video tapes of the second experiment and then observed 
by the experimenter and two independent raters. Those 
procedures and the results of the inter-rater comparisons 


are described in Appendix 2. 
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C. Procedure 
Feeding schedule 

Dogs had 24-hour free access to water. Food was removed 
by animal care personnel prior to cage cleaning at 
approximately 8:00 a.m. on conditioning days, and withheld 
until returned by the experimeter following each 
experimental session. The total time between removal and 
return varied for different dogs, but amounted at most to 
4-5 hours. From the end of the day’s session until the 
morning of the next training session, dogs had free access 
to standard lab chow. 
Reinforcement procedures 

The reinforcer used in all sessjons consisted of a 
small piece of weiner. The size of each piece was 
approximately equal within experiments, but the number of 
individual pieces was determined by the number of trials to 
be reinforced during a session. The number of weiners used 
per session (four in the food-availability problem and five 
in the food-location problem) was set in an effort to keep 
the overall magnitude of reinforcement approximately equal 
to reduce the risk of differential satiation during a 
session. Each reinforcer was delivered manually by the 
experimenter so that it was made available to the dogs as 
close to CS termination as possible. Because the reinforcers 
were delivered manually, there was some unsystematic 


variation between CS offset and US delivery. 
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Observation procedures 

Behavior was monitored at all times by the experimenter 
from the position outside the enclosure. Locations were 
assigned using the dogs’ front paws as reference. While 
Jenkins et al. (1978) used the dogs’ noses, using the paws 
appeared to be a less judgemental, and therefore more 
reliable, method. Recorded on each trial were position of 
the dog at the beginning of the trial, response to the 
stimulus following onset, and behavior directed toward the 
source(s), the food slot(s) or plate(s), or the 
experimenter. A rating scale was developed by the 
experimenter based on the descriptions provided by Jenkins 
et al. of the Beetle recorded in that study. Responses 
were generally recorded with up to three components. The 
primary component was a response type, such as approach, 
orient, and wag. In addition, a location code reflecting the 
nine areas of the enclosure was included for responses in 
which a position was relevant (e.g., approach to a 
particular feeder, standing or lying down, etc.), and one 
(or more) of 10 modifiers. These modifiers indicated a 
target for the response (e.g., the feeder slot), a body 
part, or some other quality not covered by the first two 
categories. A list of these three components is provided as 
Appendix 1. In addition, a description of the criteria for 


classifying a trial as including SDB has been included. 
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Habituation 

The general habituation procedure of Jenkins et al. 
(1978) was followed except that the nature of the 
nonreinforced stimulus presentations during the last session 
depended upon the first experimental condition to which the 
dog was assigned. Six sessions, each 10 minutes in duration, 
were used to habituate the animals to the enclosure. Prior 
to each habituation session, one half-section of wiener was 
placed in the food plate. In the last habituation session, 
four 10-sec presentations of the compound stimuli were 
given, unaccompanied by food delivery, to observe 
unconditioned responses to the stimuli. Dogs in the stimulus 
quality condition described below received two presentations 
each of the two cues from one source. Dogs in the stimulus 
location condition received two presentations of the one cue 
from each of two locations. The cues were presented in a 
counterbalanced order one minute apart beginning at 6:30 of 
each last session and on the half-minute thereafter to the 
end of the session. 
Training 

The overall. procedural design is illustrated in 
Table 2. All dogs served in both stimulus conditions of the 
experiment in which they were subjects. For the four dogs 
within an experiment, one pair underwent training with 
stimulus position as the relevant cue and then shifted to 
the problem with stimulus quality as relevant. The other 


pair reversed this sequence. The experimental conditions in 
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Phase 2 were assigned so that any bias from the transfer of 
conditioned excitation or inhibition in Phase 1 should act 
against the experimental hypothesis. For example, if a 
compound from the right were reinforced in Phase 1 (CS1-R+), 
then in Phase 2 the right source was used, with the new 
compound cue reinforced and the old, previously reinforced 
compound cue not reinforced (R-CS1-, R-CS2+). Alternatively, 
the new reinforced cue might have been the old 

nontee in oncen cue (CS1-R+ becomes L-CS2+). 

Thus, each assignment necessitated ultimately reversing 
conditioning from the first phase so that signal directed 
behavior could be expressed. Specific cue conditions for 
each dog are displayed in Table 3. Ten sessions of 
discrimination training were run. Each session consisted of 
a random sequence of 20 presentations each of the S+ and the 
S-, with the restrictions that 10 presentations of the S+ 
occurred in each set of 20 trials, and runs of no longer 
than three were permitted. The stimulus had a 10-second 
duration, with a minimum interstimulus interval (ITI) of 50 
seconds established by extending the ISI gradually from 30 
seconds over the course of the first few sessions. 

Initially, two criteria had to be met before a stimulus 
would be presented. The first was that the minimum time 
between the offset of one S and the onset of the next was 50 
seconds. In addition, the dog had to be in contact with the 
mat immediately preceding stimulus onset. If the dog failed 


to return to or stay in the start area and maintain contact 
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with the mat, the stimulus was delayed until these criteria 
had been met. Finally, some pre-stimulus behaviors, such as 
grooming or sniffing the door or mat, also caused 
postponement of stimulus onset even if contact with the mat 
was maintained. 

For the first few subjects, the second criterion had 
been more strict. The dog had to be completely on the mat, 
as had subjects in Jenkins et al. (1978). Two problems 
quickly became apparent. One was that this criterion would 
have been very difficult to maintain. Frequently, attempting 
to enforce it interfered seriously with training. The second 
point to become apparent was that being on the mat was 
necessary only to ensure that any behaviors directed toward 
the signal be discriminable from behavior directed to a 
feeder. Therefore, the dogs’ position at the beginning of a 
trial was allowed to vary so long as some contact with the 
mat was maintained. In some cases, this meant sitting on the 
mat with the front paws on the floor, or lying half on the 
mat»either to the front.of the enclosure or to the side 


opposite the source of the next stimulus. 
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III. Experiment 1: The food-availability problem 
In this experiment, the preparation involved presenting an 
St which signalled US delivery and an S- which signalled no 
delivery. Procedures specific to this problem are discussed 


below. Four dogs underwent training in this research. 


A. Procedure 

Reinforcers were delivered manually by the experimenter 
to a central feeder (CF) at the end of the enclosure 
opposite the starting position (see Fig. 1). For each dog, 
four wieners were cut into five approximately equal sized 
pieces to produce 20 portions. These portions served as the 
reinforcers during training, each dog receiving equal 
numbers of pieces. The training procedures employed in this 
problem resulted in 50% of the trials terminating with US 
delivery. 
Stimulus position as relevant cue 

In this problem, the location from which the CS 
eminated was the relevant attribute; in all presentations, 
CS quality was held constant. For two dogs, reinforcement 
was delivered following presentation of the CS from the 
right source. For two other dogs, reinforcement fol lowed 
presentation of the CS from the left source. The CS 
consisted of an auditory-visual compound constructed with 
horizontal (H) or vertical (V) stripes on translucent 
milkglass, and a tone (T) or buzzer (B). One dog from each 


pair was trained with VB, while the other was trained with 


46 


mel oy uri Tide fivecloeer sae * van 

ne pci trsessq baviovni netieysqeyg eh AR 
on belferpia rattw -2 qe hne vaguieb aug juts 
Geesuozib a16 mMeldenq aint of Sraipege: ima 
do758887 ef A) ah OOTREBa? triew Tatil og". 


el 


sq : . >. 

sinantrqegks ei) vd Vil eurine Stews heb ere eqsoTo that, i 
anugzolons siti to bane léringS (39) ‘sehen? Taat 
& Haes “07 Y l@t 4 see con Sag gat tapes ort 
Hesfa 'suao vi slemixowdds ave total tuo, ofeu 3 
sit 26 -hevese enotj iq oesril ». Shel iap-28. Bonbesaed 
Lame oofvyieass, poh mses’ wat ari} gery a ie 
‘at mt beyvolene senubsa0 7g pniofes)).ent senate 467 c 
tw patheritaiet 2terss, sdieia ROa Ne vet lugar} 


ao thivefet- cs. jots head: 

23 af poficw mont. ngotes0l eat aaidoeg Sit ial 
2norte need le ne “9 FARE tiéyst'sn ont Pe eS BF iB 
amsoiotitey (REG Gdy AGT “ieee hos aia ome 1 cup 2D 
eA} Gms? 20 St Io nob PsTNAMRa gaiwol lot batewhiee aed 
bawe tat Seman ot +S 2600 maRito. Dut 47 . sotdos tigta.t - 
dant eowoe is atid mors? 22 art ts, not isinepeng ~ 

afte hs tsystenca trvegnen Fauietvevrot Hts, of to betetenon. : 
Iresul ened iio. 2aqtate “iy fast tisv 46° (6) tnrnest vod 
fis wont pol oot . 8) tesstida 7) Shot se ote yeast pHl hm 
rh | _— gad Bitte oh 7 > 
” ty, denied @GW yerita srt om i ee oe i : 


47 


HT. To reiterate the design in Table 2, the four specific 
conditions for reinforcement were: 

Dog 1) HT:R+L- 

Dogei2 )} HT: R-b+- 

Degh3) VB: Rtlk- 

Pogo4 )oVBiR-E+: 
Stimulus quality as relevant cue 

In this problem, the CS location was held constant for 

a given subject, with the quality of the CS becoming the 
relevant attribute. Only one stimulus site was used with a 
given dog. Two dogs received exposure to site R, while the 
other two were trained with site L. For one dog in each 
pair, HT signalled food availability. For the remaining dog 
in each pair, VB predicted US delivery. To summarize the 
design, the four conditions were: 

Dog @) eRe VBFHI- 

Dog 2) R:VB-HT+ 

Dog? Sdeik.  VB+Bike 

Pogtéheh :VBsHE+. 
Special training 

Enforcement of the planned procedure was precluded by 

individual reactions to the CS during the last session of 
habituation. It was necessary for several of the dogs in 
this study to receive special training to overcome adverse 
reaction to the CS presentations, or to create the necessary 
behavioral substrate against which SDB might be observed. 


Three of the four dogs received special attention. 
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Gretchen did not receive any special training during 
Experiment 1 in either the first or second phase of the 
study. 

Gladys received some instrumental training during Day 2 
of Phase 1 to move her to the back of the enclosure. The 
training consisted of delivering small pieces of weiner, 
equal to approximately one quarter of the regular US, as an 
instrumental reinforcer for approaching and maintaining 
brief contact with the mat. In this way, Gladys was first 
trained to remain in the rear of the enclosure prior to 
implementing the formal procedure. 

Minnie required extensive special training. During 
training, a fixed posture occurred, characterized by a 
lowering of the head to the left for minutes at a time 
following US delivery. This position was adopted immediately 
after consuming the piece of wiener delivered on an St 
trial, upon return to the mat, or at some intermediate 
point. Two modifications of the procedure to overcome this 
behavior were undertaken. First, the requirement that the 
dog maintain contact with the mat was relaxed, and a strict 
Pavlovian procedure was employed in the hope that the 
Pavlovian training would help to overcome the inappropriate 
behavior. A reinforcer was delivered at the end of a 
standard 50-sec ITI and 10-sec stimulus regardless of her 
position during the ITI. This technique was unsuccessful, 
since Minnie very quickly learned to lie at the front of the 


enclosure with her head proximate to the feeder dish. The 
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second modification involved attempting to induce Minnie to 
return to the mat by delivering a prompt as described above 
for Gladys, to induce movement back onto the mat in the 
Start Area. After several sessions of this intervention, 
Minnie began to respond appropriately. 

Cleo received similar prompts as a result of her 
movement to the line dividing the front and back areas of 
the enclosure. During Day 5 of Phase 2, Cleo again had to be 
shaped back onto the mat using a standard instrumental 
procedure in which standing on the mat produced a piece of 
wiener in the food slot. After ten trials of instrumental 
training, the experimental procedures were re-established 


for the duration of the study. 


B. Results and Discussion 
Habituation 

During initial trials in the enclosure, all four dogs 
showed some caution and heightened attentiveness, but this 
behavior habituated quickly, and soon disappeared. No signs 
of fear were evident following the very early parts of 
Session 1. By the fifth habituation session, they entered 
the enclosure and ran directly to the plate containing the 
weiner. During the remainder of the habituation sessions the 
dogs explored the enclosure, sniffing the floor, drain, 
stimulus sources, food delivery slot, and plate. During the 
latter habituation sessions, the dogs frequently defecated 


and urinated in the enclosure, but there were no signs that 
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the acts were fear produced. During Session 6, there 
occurred nonreinforced presentations of the stimuli which 
were to be used subsequently in training. The presentations 
elicited startle responses, some cowering in Gretchen and 
Minnie, and orienting and exploring in all dogs. In no case 
did either the S+ or the S- evoke any specific approach to 
either the stimulus sources or the feeder slots. 

Because subjects served in both stimulus conditions of 
a given problem, the stimulus condition and phase are 
reversed for some subjects. Results have been discussed by 
stimulus condition; therefore, in some cases second-phase 
results are described before the first-phase results for an 
animal. 
Stimulus-quality condition 

Gladys (Phase 1): Virtually all of the behavior in this 
experimental condition was goal directed (Boakes, 1977). The 
few responses containing any signal-directed components 
differed from the others only in that the path taken to the 
front of the enclosure arced toward the S+. The one 
consistent change in behavior was that approach to the front 
of the enclosure occurred progressively earlier in the 
10-second S+ over trials. Initially, approach began when the 
US was delivered to the food plate. Shortly thereafter, 
responding occurred at S+ offset. On Day 5, two responses 
occurred at eight seconds of the S+, with the rest at its 
termination. On Day 6, and each day thereafter, approach to 


the feeder began earlier and earlier in the S+ until, by 
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Day 10, all responses to S+ occurred during the first five 
seconds of the stimulus. At this point, the common response 
consisted of sitting or lying on the mat during the ITI, 
orienting to the source when the stimulus came on, and 
either remaining on the mat (S- trials) or moving almost 
immediately to the front of the enclosure (S+ trials). Only 
a weak form of signal directed behavior was observed in the 
form of a deflection of the path taken to get to the goal. 

Gretchen (Phase 1): Even less of this dog’s behavior 
was signal directed in this condition. On Day 7, only one 
goal approach occurred during the first half of the S+. 
Other goal approaches, totalling ten and nine respectively, 
occurred during theylast half of the CS or to the’ US. There 
was little change in response patterns over the last three 
sessions. Like Gladys, virtually all behavior was focused on 
the slot, with orienting to the source observed once, and 
approach to it observed one additional time toward the end 
of 200 trials. The stereotyped response began sometimes 
early and sometimes late in the 10-second S+. Specifically, 
it consisted of the following sequence: orienting first to 
the source and then to the food slot at stimulus onset, and 
then orienting toward and approach to the food slot after a 
variable interval. The path to the front was direct, with no 
deflection toward the source of the St+. 

Cleo (Phase 2): This condition was experienced as the 
second phase of training. Beginning early in this phase 


(Trial 20, Session 1), discriminative responding developed, 
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with SDB appearing by the end of the first day. Included in 
the behavior were leaps or pounces at the source and nose 
contacts with the slide. Because the behavior had been 
displayed in the first phase, it will be described more 
completely in the next section. However, two trends 
developed over the course of the training which merit some 
mention. First, the leaps, which previously had been an 
integral part of most responses to S+, began to disappear 
from the response by about Session 4 or 5. Subsequently, 
they occurred rarely. The nose touch occurred with 
decreasing frequency, also; however, compared to leaping it 
was both more persistent by one or two sessions, continuing 
to occur through Session 6 or 7, and relatively more 
frequent. By the end of this phase, approach to the source 
at S+ onset was still occurring, but the heightened activity 
exhibited in the first phase was only rarely observed. 

Minnie (Phase 2): Behavior on S+ trials was goal 
directed from Day 2. It was not until Day 6 that facing the 
source of the S+ from the front of the enclosure was 
observed. At no time during the training did approach during 
the S+ occur. In fact, when any arc in the goal response 
occurred, it was away from the source. As in the first 
phase, a stereotyped S- response occurred frequently. 
Beginning on Day 2, tail chasing and/or biting was common on 
S- trials. This response pattern persisted throughout 10 


sessions of training. 
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The results of the stimulus-quality condition of the 
food-availability problem are displayed in Figure 2a. The 
data reported are the percent of trials per session in which 
at least one incidence of SDB was recorded. Only one dog, 
Cleo, consistently displayed SDB in this training, which was 
Phase 2. Beginning with session 4, SDB was observed on all 
trials. The peak at session 6 for Minnie reflects only 
orienting to the source from the front of the enclosure. 
Stimulus- location condition 

Cleo (Phase 1): Anticipatory responding during the US 
appeared on the first day of training as approach to the 
feeder, but no discrimination between S+ and S- was apparent 
for the first part of the day S Suga directed behavior 
began to appear on Day 2, with approaches to the S+ 
dominating the S+ behavior pattern. By Day 3, immediate 
approach to the S+ source appeared, followed by holding that 
position for eight to nine seconds, and then by terminal 
approach to the front of the enclosure just prior to US 
delivery. During Day 5 the most active components of SDB 
developed. Approach to the source occurred immediately; also 
included were the tail wag; leap/pounce; and crouch, facing 
the source with front legs extended, head lowered, and rear 
ra sed Onin tawe lassie sp lay isolici Uingypes tune. i ihis *general 
pattern of behavior dominated responding to S+ throughout 
the remainder of Phase 1 training and during the first half 
of Phase 2 training. Two very interesting, non-consummatory 


behaviors developed during training, and were regularly 
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although infrequently displayed in both Phase 1 and Phase 2. 
First, a forced yawn or gape developed, which was expressed 
on both S+ and S- trials. It usually replaced approach to 
the source on S- trials or appeared along with approach to 
the source on S+ trials. Tail=chasing also was observed, but 
less freqeuntly than for previous subjects. 

Minnie (Phase 1): Because of the problem mentioned 
earlier under ‘Special Training’ with the tendency to assume 
a fixed posture during training, not much in the way of 
either signal- or goal-directed behavior was exhibited 
during the first five days, except for approaches to the 
feeder upon delivery of the US. One anticipatory goal 
approach occurred during Day 5, but during the next two days 
of training, similar approaches occurred on S- trials. 
During the last three days of training, some organization 
and consistency developed, so that on Day 8 orientiing 
toward the S+ from the front of the enclosure was observed, 
and on Day 10 goal approaches were deflected toward the side 
of the enclosure from which S+ originated. 

Gladys (Phase 2): The movement of the response to the 
earlier part of the S+ interval begun in Phase 1 continued 
during early sessions, so that by Day 3 immediate responding 
to St+ onset was characteristic. On this day, regular signal 
directed behavior began to occur, though it was a weaker 
form. The usual response began with an approach to the front 
of the enclosure at stimulus onset following an arcing path 


nearer the source of S+, with orienting to the source 
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continuing from onset to approach termination. On the final 
few days of training, looking back at the source from the 
front of the enclosure was observed, but only four times in 
four days. Goal approach behavior, however, displayed a 
strong signal directed character. Many of the goal 
approaches were characterized by strong arcs toward the 
source of the S+, but none of them included stopping on the 
way to the goal as did those in Cleo. The typical response 
began at S+ onset, and terminated with the dog standing very 
close to the feeder slot, frequently with her nose inside 
the slot itself. 

Gretchen (Phase 2): Some anticipatory responses began 
in the last half of Day 1 training. Over the course of the 
remaining training, responding began earlier in the S+ each 
day so that Day 10 responses were started at 4-6 seconds of 
the S+, some 2-4 seconds earlier than on Day 1. Only one 
feeder approach, on Day 7, was an arcing approach to St+; 
otherwise no signal directed behavior occurred. 

Figure 2b displays: the results of the training in the 
stimulus- location condition of the feod-avai lability 
problem. As in the other condition, no SDB was recorded for 
Minnie and Gretchen. The data displayed for Cleo shows a 
rapid development of SDB in this condition (Phase 1) which 
was carried over into the stimulus-quality condition 
(Phase 2) displayed in Figure 1. The incidence of SDB 
reached 100% by the fifth session. For Gladys, similar 


results were obtained. SDB occurred on 90% to 100% of the 
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trials in Sessions 4 to 10. This level of responding 
represents a dramatic change from the responding observed in 


the first phase. 
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Figure 2a. Percent of trials per session in 
which SDB occurred for the stimulus-quality 


condition of the food-availability problem. 


Figure 2b. Percent of trials per session in 
which SDB occurred for the stimulus- location 


condition of the food-availability problem. 
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Summary 

The behavior of each dog in each condition showed 
little of the desired consistency within a problem, 
Fluctuating between being signal-oriented on one trial and 
goal-oriented on another. When SDB did occur, it was highly 
consistent from one time to the next for a given dog. Once 
it appeared, it changed little over trials except to be 
attenuated in intensity. Virtually all of the components 
which appeared in one example appeared in each of the 
others. However, it is apparent from the plots of SDB 
displayed in Figure 2a and 2b that signal directed behavior 
occurred in both stimulus conditions, rather than in one or 
the other. Only Gladys showed an apparent stimulus-task 
interaction, having exhibited signal directed behavior in 
Phase 2 but not Phase 1. This task-cue condition is the same 
as that employed by Jenkins et al. (1978), and suggests, 
albeit very weakly, that the type of interaction proposed 
may occur. It will be possible, after the final results of 
the corollary condition are examined in the next experiment, 
to more completely analyze the results of this experiment. 

The first experiment examined signal directed behavior 
in a design using a single feeder, similar in that aspect to 
the design used by Jenkins et al. (1978). The next 
experiment focused on signal directed behavior using two 
feeders. The addition of a second feeder permitted ful] 
replication of the research by Lawicka (1964) and Dobrzecka 


et al. (1966), and allowed for the full expression of a 
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cue-task interaction should one operate. In that study, four 
different dogs confronted a paradigm in which the stimuli 


predicted the location of food delivery. 
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IV. Experiment 2: The food- location problem 
Only the procedures specific to this experiment are 
described here. Four new dogs underwent training in a task 
in which food was always delivered, but location of delivery 
varied. The task was to discriminate the cue- feeder 


contingency. 


A. Procedure 

Reinforcers were delivered by the experimenter via one 
of two feeders located in the right (RF) and left (LF) front 
corners of the enclosure opposite the starting position (see 
Fig. 1). For each dog, five wieners were cut into eight 
approximately equal size pieces to produce 40 portions. 
These portions served as the reinforcers during training, 
each dog receiving equal numbers of pieces. The procedures 
employed in this problem resulted in a reinforcer being 
delivered on all trials. | 
Stimulus position as relevant cue 

For this problem, CS quality was held constant while 
the position of the cue (R or L) predicted the feeder 
location (RF or LF) for US delivery. Two dogs received 
consistent pairings of cue and feeder location: R-RF and 
L-LF. The other two dogs received crossed pairings: R-LF and 
L-RF. This manipulation was enforced as a control for 
location consistency between cue and feeder. The compound 
cues described earlier were also used here. For two dogs, 


the CS was the HT compound. For the other two dogs, VB was 
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used. The experimental conditions were: 

Dogs 1-2) HT:R-RF L-LF 

Dogs 3-4) VB:L-RF R=-LF 
Each of these conditions occurred twice, once for one dog in 
each pair. 
Stimulus quality as relevant cue 

This problem completed the two-by-two matrix of 

stimulus-task conditions. In this condition, $1 and S2 came 
from one source and predicted food delivery at RF and LF. 
For two dogs, HI predicted food at the right feeder (RF) 
while VB predicted food at the left feeder (LF). For the 
other dogs, the relationship was reversed. The experimental 
contingency enforced in this preparation was: 

Pods a= 2 iT ARE OV BB: BF + 

Dogecs = 4.MHive Eien IVE: RES 
Special Training 

As was the case in Experiment 1, individual response 

patterns interfered with training. Therefore, each of the 
dogs used in this experiment was given special training 
prior to beginning the experiment proper. Training consisted 
of the same procedures which have been described for 
Experiment 1. Dogs were given prompts and reinforcers for 
approaching and contacting the mat in the Start Area. The 
training followed habituation sessions for all four dogs in 
Experiment 2. Each dog responded very differently to this 
training, but at the general level it was successful. Three 


sessions of 40 trials each were scheduled. On Day 1, Kelbi 
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received only 33 trials, however, because she began lying at 
the left front of the enclosure following each reinforcer. 
Except for this limitation on Session 1, 40 trials of 
instrumental training were run for each dog. Shaping was 
then terminated with all dogs consistently sitting on, or at 
least maintaining contact with, the mat. 

Additional training was required for Kelbi and Dingo, 
both of whom showed a strong fear of the stimuli during the 
last habituation session. Forty trials of strict Pavlovian 
training were given to Kelbi and Dingo, with no success. 
Because this experience eliminated mat behavior, one session 
each of instrumental training was given, after which a 
different approach to the problem of CS sensitivity was 
tried. The amplitude of the auditory elements of the stimuli 
was first reduced and then gradually returned to the level 
used during regular training. Dropping the amplitude of the 
stimuli eliminated the fear response and stepping it back up 
over two (Kelbi) or four (Dingo) days of regular training 
permitted return to the previous levels. (On Day 4, ten 
trials of mat training were given to Dingo prior to 30 
trials of regular training since she had again moved off the 
mat and away from the S+.) No special training other than 
shaping to the mat was required for Woosha and Flo, and no 
special training was necessary for Kelbi and Dingo after the 


stimuli were returned to the standard levels. 
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B. Results and Discussion 
Habituation 

Habituation in Experiment 2 was similar to that in 
Experiment 1 until the nonreinforced presentations of the 
stimuli occurred. Two dogs, Kelbi and Dingo, exhibited 
strong fear responses to the stimulus presentations, which 
were reduced only with very deliberate manipulation, as 
described above. Responding to stimulus onset was similar in 
both dogs, and included jumping, moving quickly away from 
the source of the stimulus, orienting to the source of the 
stimulus, and barking or whining at the source. This 
response was exhibited to all four presentations of the 
stimuli, and continued to be expressed during the early 
trials of the first session. The other two dogs showed no 
fear of the stimuli; one dog consistently approached the 
sources when the stimuli came on. This approach pattern 
dropped out by session 4 (see Figure 3a below). Woosha, on 
the other hand, did little more than orient to the sources 
when the stimuli were presented. 

Because subjects served in both stimulus conditions of 
a given problem, the stimulus condition and phase are 
reversed for some subjects. Results have been discussed by 
stimulus condition; therefore, in some cases second-phase 
results are described before the first-phase results for an 


animal. 
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Stimulus-quality condition 

Kelbi (Phase 1): During the first day of training, the 
fear response to the stimuli which was evident during 
habituation training continued. The first attempt to reduce 
the fteangastrictePav lovianitradiningeiwassunsuccessful Walhe 
second attempt, reducing the amplitude of the auditory 
component of the cues, eliminated the fear reaction. 
Subsequently, returning the cue to its previous level 
resulted in no further fear reaction. Re-introduction was 
carried out over the next two days of training (Days 2 and 
3), during which all other procedures were normal. On Day 2, 
when the cues were at their quietest, approach to the front 
of the enclosure occurred on US delivery, with some 
orientation to the source from the front of the enclosure. 
On the third day, approach to the US again occurred with 
occasional orienting to the source, and on a few occasions 
barking. By Day 4, the cues were at standard training 
leveis, and orienting to the source was occurring from 
various locations about the enclosure. Beginning on Day 5, 
with one occurrence, signal directed behavior began to 
emerge. With increasing frequency, orienting to and 
approaching the source at onset began to appear. A response 
pattern similar to that described for Cleo in Experiment 1 
began to appear on Day 7 with tail wagging on approach, and 
barking in a more playful manner than was earlier observed. 
The full response pattern developed on Day 9, and continued 


to be expressed thoughout Day 10. The complete response was 
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very lively, and contained an approach component, barking, 
leap/pounce elements, and tail and/or head wagging which 
frequently combined to become a prancing movement of the 
whole body. 

Dingo (Phase 1): Continued strong fear of the stimulus 
occurred, Pavlovian training did not eliminate it. Reducing 
the amplitude of the stimuli was successful, but required 
two additional days of re-introduction of standard training 
levels. Despite apparent suppression of the fear response, 
no signal approach was ever observed toward either source. 
From the first exhibition of discriminated responding, the 
strongest response was a direct approach to a feeder slot 
positioned on the same side of the ae icues as the source 
of the stimulus. Otherwise, Dingo approached the front of 
the enclosure opposite the side of the stimulus, where she 
remained until delivery of the US. During training in both 
phases, copious salivation developed, and appeared 
especially during early trials on all days. In addition, 
approach to the wrong feeder occurred only rarely. So while 
the stimuli never produced signal directed responding of the 
type documented by Jenkins et al., discriminated responding 
to the stimulus-feeder and the stimulus-US contingencies was 
strong and reliable. 

Woosha (Phase 2): As in the first phase (described 
below), signal directed behavior occurred inconsistently in 
this condition. During the early part of training, approach 


to the front of the enclosure contained some arcing in the 
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response. On two occasions in the first two days, nose 
touches were recorded at the midpoint of the approach 
response. Frequently during the last several days of 
training, approach to the right feeder at stimulus onset on 
both RF+ and LF+ trials was followed subsequently by 
approach to the left feeder just prior to or upon 
presentation’ of, ‘thesUS on kLF+ trialist 

_ Flo (Phase 2): Strong SDB occurred throughout this 
condition as it did during the last half of Phase 1 
training. During Day 1 training, orienting to the source 
occurred during the last few seconds of the ITI, and 
approach appeared immediately upon stimulus onset. Approach 
continued past the source on a circle which terminated 
either at the front edge of the back half of the enclosure, 
or completely back to the mat. The nose "brush" response 
described below occurred during early training, but it, 
along with other components of the signal directed pattern, 
was not observed toward the end of the phase. Beginning on 
Day-4, occasional approach to«the right feeder directly from 
the mat was observed. There followed a similar drop in other 
components of signal directed responding, with a 
corresponding increase in goal approach. By Day 7, the nose 
brush was rarely occurring, and responding was composed of a 
mix of signal and goal approaches. After trial 8 of Day 10, 
no further source approach occurred on trials reinforced at 


the right feeder. 
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As shown in Figure 3a, little intra- or inter-subject 
consistency in SDB appeared in the stimulus-quality 
condition of the food-location problem, excepting the 
complete absence of SDB in Dingo. Responding by Kelbi 
(Phase 1) showed an overall increase in the percentage of 
infatsewi thhsdDBorfromrGzsin Sessiién tato 754ZqiniSessionidg, 
as did that for Woosha (Phase 2, 2% to 87%). For Flo 
(Phase 2) the incidence of SDB dropped from a high of 100% 
in Session 4 to a low of 50% in Session 10. 

Stimulus- location condition 

Woosha (Phase 1): Only rarely did signal directed 
behavior appear during training, but on the few occasions in 
which it did, the responses were quite strong. Beginning on 
Day 1, there was orienting to the source from the front of 
the enclosure, and subsequent orienting to the source as 
part of the approach response. By the end of training 
(Days 8-10), only infrequent approach to the source occurred 
at stimulus onset. Approach to the source was recorded four 
times on Day 8, and only three trials on Day 10 had signal 
directed components of any Kind. The prototypical response 
began with an orientation to the stimulus followed after 1 
to 9 seconds by an orientation to the experimenter and then 
thelifeeden , andofinadlyrdicecthapproachs toy themtieeden. 

Flo (Phase 1): Beginning in Session 6 of habituation 
training, Flo approached the source at stimulus onset. 
Initially, approaches appeared to be elicited more by 


curiosity than by any signal directing function that the 
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stimulus might have had. Intuitive support for this 
interpretation comes from a visual analysis of the behavior 
pattern displayed in Figure 3b below which shows a drop in 
"signal directed behavior" to zero over the first four days 
of training. Beginning on Day 6, the frequency of signal 
directed behavior increased rapidly, and maintained a high 
level throughout the remainder of Phase 1 training and the 
First half of Phase 2 training. A number of characteristic 
response elements began to appear on Day 7, including 
responses labelled "nose brush" and "circle". The first of 
these involved apparent nose contact with the source during 
approach. Since the response did not interfere with approach 
in any noticable way, touching seemed inappropriate since it 
implied a somewhat longer duration of contact than did 
brushing. At various times both before and during 
presentation of S+, approach to the source of the S+ began a 
response which became a circle of the box, terminating on 
the mat in the start area. This tendency to circle the box 
was also represented in an oscillation response, recorded 
when a movement back and forth between the two front areas 
of the enclosure crossed the center line. Oscillation began 
to occur on Day 8, at a time when approach to the source was 
a charging approach of reasonable intensity. Approach 
generally continued past the source to the opposite front 
half of the enclosure, and then terminated at the other 
side. This oscillation occurred several times in succession 


on some trials, and usually only occurred when the St 
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predicted food at the left feeder. Such responses were 
classified as signal directed. 

Kelbi (Phase2): SDB occurred during the first day of 
training. The behavior included the leap/pounce, barking, 
and head- and tail-wagging which were displayed in Phase 1. 
Frequently, approach to the source was quite rapid, 
appearing as a charge of the stimulus as it came on. As was 
the case with other dogs, this behavior attenuated over the 
course of training. By the eighth day, source approaches 
were almost totally restricted to the right side, with 
feeder approaches predominating behavior to the left side. 
However, barking and head- and tail-wagging continued 
throughout the ten days of Phase 2 training. 

Dingo (Phase 2): Training in this phase introduced a 
new stimulus source (R), and with it the fear response again 
occurred. However, the response was not strong, and 
habituated without intervention. Since two sources predicted 
food delivery at two locations, both were avoided. Approach 
to the side of the enclosure opposite the source of the 
stimulus occurred on these trials. Behavior during the 
interval between stimulus onset and US delivery consisted of 
orienting to the source from the back of the enclosure or 
from a position in the opposite front of the enclosure which 
was taken at S+ onset. Profuse salivation to the S+ 
continued during early trials in a day, despite an apparent 
aversion to the sources. The common response consisted of 


approaching the opposite front of the enclosure at S+ onset, 
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sitting facing the stimulus source and orienting to it for 
several seconds, and then turning to the slot at or just 
prior to US delivery. 

Figure 3b displays the percentage of SDB trials in the 
stimulus- location condition of the food-availability 
problem. The replacement of orienting to the stimuli by SDB 
for Flo can be readily seen in the reversal of responding 
from Session 1 (47%) through sessions 4 and 5 (0%) to 
Session 10 (100%). The other high frequency occurrence of 
SDB, by Kelbi, decreased from 100% (Session 2) to 47% 
(Session 9). This behavior followed Phase 1 behavior which 


terminated at 75% SDB trials. 
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Figure 3a. Percent of trials per session in 
which SDB occurred for the stimulus-quality 


condition of the food- location problem. 


Figure 3b. Percent of trials per session in 
which SDB occurred for the stimulus- location 


condition of the food- location problem. 
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Summary 

The same global response pattern appeared in this 
experiment as was described in Experiment 1. Similar 
problems were also encountered in implementing training, as 
individual response patterns frequently precluded the 
enforcement of the criteria established for beginning a 
trial. While no interaction of signal and task was observed, 
common components of a general SDB response were observed to 
occur in the response patterns of three of the dogs. While 
these components did not occur on every trial, they did 
appear with regularity in the responding of Kelbi, and 
regularly but at a lower frequency in the behaviors of two 
others. 

For one dog, the SDB at the end of Phase 1 and 
throughout Phase 2 was lively and quite animated, an exact 
opposite of the intial fear response displayed during 
habituation and early Phase 1 sessions. For two other dogs, 
an intermediate level of responding was obtained. In each 
case, the SDB was limited and somewhat attenuated. These 
dogs exhibited occasional signal-directed responses which 
were not attenuated, but by and large they were not 
differentially distributed across cue-task conditions. 
Finally, for one dog exposure to the stimuli in habituation 
produced a strong fear reaction which was never reversed, in 
that approach to the S+ never occurred. However, in all 
presentations of the S+ in this experiment, this dog 


approached the appropriate feeder during CS exposure by 
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taking an arcing path away from the source. Given the 
original definition of SDB by Hearst and Jenkins (1974), 
this behavior might correctly be construed as sign tracking. 
However, this behavior was unaffected by the cue-task 


condition imposed. 
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V. General Discussion 
In neither Experiment 1 nor Experiment 2 were interactions 
between stimulus condition and task apparent. To conclude 
that an interaction had taken place would require the 
differential occurrence of signal directed behavior in one 
condition relative to the other, which did not occur. Plots 
of the incidence of SDB show that it was not a function of 
the task requirements, which it would have been had an 
interaction occurred, since the presence of SDB and/or its 
relative frequency are comparable across tasks involving 
both stimulus-quality and stimulus- location problems. 
Further, the seeming total absence of signal approach in 
Dingo and its minimal expression by Woosha refute even a 
weak conclusion of a cue-task interaction. 

Not even post hoc explanations can be offered to 
elucidate the dogs’ behavior. Although a variety of factors 
might be proposed to explain the results of these studies, 
no real clarification is obtained. For example, it may be 
suggested that a trials effect operated to preclude signal 
directed behavior by Kelbi and Flo across the two phases. 
However, the reversed phase order for these dogs negated any 
specific conditions effect. Further, Woosha’s behavior 
pattern approximated that of Kelbi across Phases 1 and 2, 
but her phase order was the same as Flo’s, so order of 
testing does not appear to be critical. 

One further problem was the expression of the avoidance 


response by Dingo and Gretchen. They consistently failed to 
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display SDB in the manner expected, but instead tended to 
avoid the CS by following an arcing path away from the 
stimulus. That they continued to do so during the course of 
the study would suggest that although they failed to 
demonstrate SDB, they did acquire an association between the 
cue and the food, as indicated by their approach to the 
correct feeder prior to US delivery. It may be that fear 
elicited by the stimuli precluded the demonstration of SDB 
in these two dogs. A more liberal interpretation of the 
phenomenon as defined by Hearst and Jenkins (1974) would 
conclude simply that the form of sign tracking developed in 
these dogs did not include signal approach. 

Thus, the cue-response interaction of the type 
described by Lawicka (1964) was not demonstrated. Whether 
there might be a task-cue interaction in this extended 
design remains to be demonstrated definitively. Of course, 
failure to find the interaction cannot be construed as 
evidence that the interaction did not occur, and so the 
hypothesiscofeanrinteract toneinvSDBecannot*besregected yer 
The three broad possibilities for the present failure to 
find an interaction can be quite simply stated. Two assume 
that no interaction occurred for the behavior which was 
displayed. In one, conditions of the design precluded their 
expression. In the other, no interaction should have been 
expected. The third possibility is that an interaction 


occurred but simply was not detected. 
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The first possibility to be examined is that the 
interaction that was demonstrated in Konorski’s lab may have 
been restricted in some way to the preparation which they 
employed. Since no systematic examination of the differences 
between the present design and those employed in Konorski’s 
lab was pursued, one can only speculate about potential 
differences. One possibility is that the stimulus-task 
competition which existed in the cue-specificity experiments 
which were conducted in Konorski’s lab, where different 
attributes of the cue were related to reinforcement, did not 
exist in the present preparation. The Konorski preparation 
required that dogs learn to respond differentially to cues 
naving both location and quality attributes. The cues were 
then modified so that each location cue was recombined with 
the alternate quality cue. Then, in a test of stimulus 
control using the new cues, note was made whether the 
location or the quality element of the new cue was the 
better predictor of the emitted response. In this way it was 
possible to separate the relative degree of control by each 
component of the compound cue. 

For the dogs in the present study, however, 
presentation of any cue was perfectly correlated with 
delivery of the reinforcer in all sessions. At no time was 
either component of either cue separated from the other 
component, as was the case for the Konorski design; S+ and 
S- kept their integrity in a given preparation. That is, a 


discrimination condition existed, but the target cue was 
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always the target cue. Once that was learned, no competition 
existed. So separating SDB into some parts governed by cue 
quality and other parts governed by cue location should not 
be anticipated. That it failed to appear may reflect a 
substantive flaw in the two designs of importance to this 
dicussion. 

A second possibility for the failure to obtain an 
interaction in this study may be that the experimental 
procedures blocked or simply did not facilitate its 
appearance. In the research which precipitated the 
interaction hypotheses, only stimulus location training was 
given to each dog, whereas in this study each dog was 
trained on both signal quality and signal joesnon training. 
Chaining the two procedures may have attenuated any 
individual effect each may have. 

That this may have occurred is suggested by an 
extension of the criticism Rescorla and Holland (1976) 
directed at some studies of interactions. They argued that 
assumptions of selective association must be held in 
abeyance until questions about differential performance 
(arising from differential experimental training, for 
example) are answered. It might be suggested even further 
that some apparent interactions may exist only when 
differential training is experienced, and that employing the 
full cross-over design which they specified seriously 


attenuates possible interaction outcomes. 
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The first two possible reasons for the failure to find 
an interaction in this research suggested that some form of 
interaction exists, but that designs which have successful ly 
produced it are in some way restricted or limited in their 
applicability. The final possibility is that an interaction 
existed but that it simply was not detected. Several factors 
may have combined to produce this result. 

An examination of the plots of the percent of trials 
per session in which SDB was shown (refer to Figures 1 
through 4) discloses that the trial-by-trial levels of SDB 
changed between sessions and phases both within subjects and 
between subjects. With the variability of incidence per 
session came also a variability in the nature of SDB on any 
one trial, so that detecting a constant or nearly constant 
pattern that was specific to one training condition was 
rendered quite difficult. Compounded with the problem of 
variability in SDB was the occurrence of a strong fear 
response in Dingo and Gretchen, and the behavior of Minnie. 
So it is possible that with more stable behavior, the 
interaction may have been seen, perhaps as a difference in 
trials to first appearance, incidence per session, magnitude 
of expression, or some other measure or combination of 
measures of the basic SDB response. 

Analyzing only whether or not a dog ever displayed SDB 
in a given condition permits constructing Table 4, which 
shows the proportion of dogs in each condition exhibiting 


SDB. Because of the nature of the data (it is correlated and 
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Table 4 


Proportion of Dogs Exhibiting Signal Directed Behavior 
Before (upper table) and After (lower table) Excluding Dogs 
Never Showing Signal Directed Behavior 


Proportions of all eight dogs 
showing signal directed behavior 
as a function of stimulus and problem type 


Go/No-Go RL Di tt 
Stimulus Quality 0225 0275 
Srimulus) bocation 0.50 0250 


Proportions of the five dogs 
showing signal directed behavior 
as a function of stimulus and problem type 


Go/No-Go R-L Diff 


Stimulus Quality 0.50 maAgg 


Stimulus Location 1.00 O64 
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ns<5), no direct analysis is possible. However, the problem 
of correlation can be resolved by collapsing the data into 
four independent groups within each task, and identifying 

whether a dog displayed SDB in one or both cue conditions. 
Those four groups and the relative incidence of occurrence 


of SDB within task and cue condition are: 


SDB in both conditions 1 S 
SDB in location condition 1 0 
SDB in quality condition 0 0 
SDB in neither condition Z 1 


The distribution of animals would have had to be restricted 
to the middle four cells to compel further analysis of the 
data. Therefore, no further analysis of this data is 
demanded. Although the possibility of an interaction is 
suggested by the top array in Table 4, the four-group data 
does not support that suggestion. It may be, however, that 
some additional information can be gathered from a closer 
analysis of the individual behavior of the dogs. 

Consider first that three of the dogs (Dingo, Gretchen, 
and Minnie) failed to display SDB thoughout the study. 
Excluding those dogs may be justified on the grounds that 
subjects not showing the behavior at all cannot respond 
differently between conditions. Recognizing the problems of 
discarding subjects and placing too much trust in engineered 


analyses, the lower portion of Table 4 was constructed to 
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represent the behavior of the five dogs whose behavior was 
signal directed. It again appeared, however, that an 
interaction may be producible under more rigorous 
experimental conditions. In the cases of both the original 
and new proportions, there are patterns in the single cue 
condition. As before, however, no simple analysis is 
possible. Given the frequencies from the four independent 
groupings, no further analysis was warranted. 

Clarification of the results of the present research 
will require a much more stringent examination of SDB in the 
Konorski paradigm than was carried out here. Several 
refinements of the design and apparatus used in the present 
research might permit a finer anaiysis of behavior under 
stricter experimental conditions. One possibility would be 
to employ one pure-strain species of dog, raised under 
sufficiently stable conditions to reduce inter-subject 
variability. At least two problems might arise from this 
approach. First, it might be questioned whether a successful 
reduction of the Kinds of "problem" variation described here 
would restrict the scope of the subsequent study to 
parametric examination of the SDB preparation. That was one 
of the basic criticisms leveled at the earlier work of 
Holland, wherein his focus on the preparation drew attention 
from what were argued to be more important aspects of the 
research. In other words, removing the natural variation and 
spontaneity of behavior may sufficiently redirect this study 


as» to*change “its basic “focus. In the long run, too, such a 
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goal may be met only with difficulty, if at all. As Jenkins 
et al. (1978) implied in their discussion, the kinds of 
behavior which a dog can bring to such a test are varied and 
dynamic. Lorenz (1952) pointed out important differences in 
the social responsiveness of dogs of two general lines, 
Canis lupus and C. aureus, and discussed the relative ease 
with which each can be domesticated or trained to respond to 
humans. Further, several researchers (Fox, 1971; Scott & 
Fuller, 1965; and Scott, 1967) have found that as dogs 
develop, behavior patterns critical to expression of SDB, 
such as play, sex, aggression, and feeding, frequently 
become more variable and exaggerated, often incorporating 
components of other systems, and are quite sensitive to 
gene-environment interaction at the individual level. Each 
of these changes militates strongly against reducing 
variability sufficiently to detect subtle between-condition 
differences. 

Despite individual differences in responding, general 
SDB responding approximated that described by Jenkins et al. 
The generic response of the five dogs which showed SDB 
consisted of orienting to and approaching the S+ almost 
immediately upon its onset. On some trials the response 
contained a pause at the location of the stimulus while on 
others the subject continued to the feeder slot. Further, on 
some trials the dogs returned to the stimulus (or looked 
beck atieit) ipriom toghtseterminationsand foodcde! iverys 
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occurrences of SDB nor did a subset of them occur 
consistently for any one dog. While none of the specific 
patterns described by Jenkins et al. appeared, all of the 
components of those patterns were observed at one time or 
another in the behavior of the five dogs showing SDB. For 
example, Jenkins et al. recorded orientation back to the 
source of the S+ and an insertion of the dog’s nose into the 
food delivery slot for their Dog 2. In the present study, 
orienting to the source of the S+ was observed in several 
animals, and the nose poke reponse was observed in another. 
Finally, the active behavior described for Dog 4 was also 
observed here with virtually all of the molar components, 
suchas barking, lunging, ‘and crouching, occurring 
frequently and reliablly. 

It would be comforting to conclude that SDB was a 
function of the cue and task conditions, as the initial 
discussion proposed. The demonstration of an interaction 
would suggest that even with evolutionary origins, important 
species behavior follows some more specific rules of 
performance. It would be less comforting, but still 
satisfying, to have found comparable performance in both 
conditions for all eight dogs. In this instance, advocacy of 
an ethological model would made easier. Unfortunately, the 
results were neither supporting nor rejecting of an 
interaction hypothesis, since some trends appeared, albeit 
weak ones. In the absence of evidence to decide, judgement 


must of course be suspended. In the end it must be the fate 
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of any study which fails to find in favor of one or another 


view that both must stand. 
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Appendix 1 


The codes which follow represent all of the behavior which 
was recorded during training. Decisions about the presence 
or absence of SDB on a trial were based on an evaluation of 
several aspects of the overall behavior. In classifying a 
given trial as being an SDB trial, the following criteria 
were used. A response must have been clearly directed at the 
source: taking a straight path from the start area toward 
the S+. If the path changed direction during the response, 
the change had to be sharp. An angled change was accepted, 
but a curving change was not. Head-forward approach to the 
feeder(s) was not classified as SDB, but a side-stepping 
approach to the feeder accompanied by constant attention to 
the S+ was accepted. Further, the rejection of an arcing 
path response was sometimes qualified by other behaviors 
which occurred concurrently. Specifically, the five final 
responses in the list would have been sufficient to change 
the classification of a trial from a non-SDB to an SDB 
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Responses 


Sit 
Stand 
Orient 
Saifft 
Lick 
Respond 
Check 
Arc(+/7-) 


CS+ resp 


Osciliate 


Nose touch 


Wag tail 
Wag head 
Prance 


Jump/ leap 


Scoring Code 


Sit 
st 
or 


OSC 
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Rating Scale 


code ) 


code }) 


Special item description 


Movement of head to face 
ob ject ; 


Initial movement toward 
source or front 

Short glance, usually at 
source 

Approachiito front 
deflected toward S 
Stereotypical response 
developed after extensive 
training and slightly 
different for each dog 
Movement back and forth 
between front areas 
during S+ 


Active movement of body 
including head and tail 
wagging and rapid foot 
movement 
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Locat ions 


Mat 

Back left 
Back center 
Back right 
Left source 
Left front 
Right source 
Right front 
Front center 


Descriptors 


Source of S+ 
Source of S- 
SLOT 

Plate 

Floor 
Experimenter 
Hind legs 
Left 

Right 

Center 

Not 


Scoring code 


Scoring code 


END Ze) 
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Appendix 2 


The eight following pages in this appendix display the 
frequency of responding in either five (Experiment 1) or 
four (Experiment 2) categories. These pee oenee categories 
comprised the data used in the primary descriptions in the 
two results sections. The first category of responses 
indicates the number of times each dog responded prior to 
delivery of the US. The next three categories have been 
described in Appendix 1. The last category displays the 
frequency of responses observed during presentation of the 
CS- in the Go/No-go training . The categories have been 


coded in the figures; the codes and categories are: 


Category Code 
Anticipatory response AR 
Feeder approach AF 
Source approach AS 
Arc response ARC+ 
Response to CS- Coswk 
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Figure 4. Response frequencies in the location 
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Figure 5. Response frequencies in the quality 


problem for Cleo 


"1 
A Bo Boe 
Yn un WM Pee pees 
OQ = 
2 9 
OQ aay 


AOE 
ERS EQQVQAYE 
ZL 


WW" | 


ESS) : 


5 LLLP 
ASS 


Ln Pas ip = 
N — — lu WN fa 
3SNOdS3Y V HLIM STVINL Oe 3SNO dSay 7] HLIM S1WIdt 


2 it 
Ss eh 
< 


TEE ; 
< SSS wie 
hi. : J a 


Ae 
SESS 


iy) 
swt we 
i 


= La i Lea 
O50. AO. wELORA vbrraiDe.) 


A Se, CELLED, TA 7 
- eo. its Ft 1? ip a te 
| ; Ss SS Te at % ~ . a a > 


29 S04 MEGHORA TIAL BHT wi salaries: 


7) 
i 
~asen = ena 
, MOlSe be. I 2 


ac 
. 
| 
. 
. 
| 
} 


: | 
} j 
a 
i ~ 


wa 
ae i 


fw ay . f0 
a. Tw i fe ?} 
fi) ~ J nd ‘ 4 
Ge tr ™ 4 - eS 
Ld _ a mS) » 
2 x 2 0 i) 
2 = : rs aed 
- r, . = ; 
iy = 


, = 
f 
Aj 


CS) stesso 


SESSIONS 
(7) ‘sessoh 1 


< \ 


— 
: 


epaid wa? mofdolaq 
) 
ARC+ 


(he 
SSS , 


UIE, QL . 


pS 


Seeronse. FRCQLOICES WE QUmEY mci FoR OND 


i 

iia 

“ 
) §S.0 
40.0 


i 


= 


, 
if 


Figure 6. Response frequencies in the location 
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Figure 7. Response frequencies in the quality 
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Figure 9. Response frequencies in the quality 
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Figure 11. Response frequencies in the quality 
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Figure 12. Response frequencies in the location 
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Figure 13. Response frequencies in the quality 
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Figure 16. Response frequencies in the location 
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Figure 17. Response frequencies in the quality 
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Figure 18. Response frequencies in the location 


problem for Woosha 


Figure 19. Response frequencies in the quality 


problem for Woosha 
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Appendix 3 


Reliability was measured using video tape of training for 
the four dogs in the second experiment. Trials were selected 
unsystematically from the video tape and transferred to a 
video cassette for observer training and testing. Two 
independent observers were shown a 30-minute segment of 
video tape displaying trials similar to those to be used for 
testing. Ninety (90) trials were presented in a single block 
for the testing, distributed approximately equally across 
the four dogs: 24, 23, 22, and 21 trials. Responding on a 
given trial was classified as a feeder approach, a source 
approach, or an arcing approach to the feeder (with 
displacement toward the source). 
The following agreements were obtained: 
Perfect agreement on 50 trials broken down as 34 feeder 
approaches, 11 source approaches, and five arcs. 
Agreement between the experimenter and one external rater on 
26 trials, as follows: 12 feeder approaches, six source 
approaches and eight arcs. 
Agreement between the two external raters (but not the 
experimenter) on 12 trials: three feeder approaches 
(E: three arcs) and nine arcs (E: five source 
approaches, four feeder approaches). 
Complete disagreement on two trials (E: two source 
approaches). Each rater was internally consistent, 


giving the same classification on both trials. 
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The percent agreement, at each level and summed within 


agreement and disagreement, were: 


Degree of Agreement *% trials Cum % trials 
Perfect Sees) Soo 
With one external Page /S 84.4 
With no external 133 P33 
No agreement 2aee 1525 


Several characteristics of the rating trials support 
the argument that these figures are conservative. On several 
trials where there was disagreement between the experimenter 
and observers, an arc occurred in the feeder approach which 
was away from the source of the signal. This type of arc was 
not differentiated from a source approach arc during rater 
training. Modifying this difference would raise the overal| 
agreement with at least one of the two external raters to 
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